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INTEODUCTIOH. 


On  the  denth  of  Joseph  Henry,  who  for  the  third  of  a  century 
Iiacl  administered  tlie  opemtions  of  the  Smithsonian  Institution,  as 
its  first  Secretary  and  exerotive  offieer, — with  honor  to  himself  and 
crtMlit  and  distinction  to  tlie  Institution » — the  Board  of  Regents  felt 
that  in  gmtefid  appreciation  of  one  who84j  servicer  in  the  advanee- 
ment  of  selenre,  no  less  than  in  the  [H'omotion  of  tlie  inl^^n^'^tH  of  the 
General  (jovernment,  hxid  bet-n  si>  eonsjiie^oiis  and  s<i  valuable,  some 
formal  and  jmblie  memorial  was  |i re-* eminently  fitting*  A(x^^>rd- 
in^ly,  at  a  meeting  of  the  Regents  held  on  the  day  following  the 
funeml,  the  Exeeutive  Committee  of  the  I$<mrd  (consisting  of'  Dr, 
Parker,  Dr,  Ma(*tean  and  General  Sherman)  were  requeshxl  to  make 
an-aogements  for  a  public  ci^m  mem  oration  in  honor  of  the  late 
Secretary,  **  of  such  a  clmractex  and  at  siieh  time  ns  they  may  deter- 
mine." 

In  pursuance  of  this  inBtruction,  the  said  Committee*,  through 
the  lion.  Iliestcr  Clymer,  a  Regent,  and  a  MemlwiT  of  tJie  House  of 
Representatives,  presented  the  subject  to  the  attention  of  Congress. 


In  the  Holse  of  Representatives. 
Monday,  December  9,  1878. 

Mr.  Cltmeh,  (Member  from  Pennsylvania.)  *^I  ask  unanimous 
consent  to  submit  for  adoption  at  this  time  a  concurrent  rc^sohition, 
to  whieh  I  think  then'  will  Ikj  no  nljje'<'tion," 

The  eoneurrent  rcj^c^lutioo  wns  reail,  as  follows : 

**  Remh'c.d  by  the  Home  €jf  RepreseniatweH^  {tfie  Setiale  eonourring,) 
Tljat  tJie  Cuiigress  of  tlie  United  States!  will  take  part  in  the  serviees 
to  be  observwl  on  Thursday  evening,  Jimuary  16,  1879,  in  honor 
of  the  memory  of  Joseph  Henry,  late  Seeretary  of  the  Smith- 
s<mian  Institution,  uiiiler  the  aus|>ii'es  of  the  Regents  therwjf,  and 
for  that  |>urpo,se  thtj  Si'iiators  and  Representatives  will  ass<'mble  on 
that  evening  in  the  Hall  of  the  Hons<j  of  Representatives,  the  Viw- 
President,  supported  by  ttie  8iK^iiker  of  the  House,  to  preside  on 
that  ix*c^asion.  ^ 

There  being  no  objw^tion,  the  resolution  was  ado|)ted. 


3  ^^^^  INTRODUCTION. 

In  the  Senate, 
Tuesday,  Deemiber  10,  1878. 

Sir.  Hamlin.  (Senator  Iram  Maine.)  **  Jlr.  President,  I  task 
the  indulgence  of  the  Senate  to  take  from  the  table  the  resolution  of 
the  House  making  provision  for  the  serv' iees  in  memory  of  the  late 
Profes&or  Henry.  I  think  it  will  oc'cupy  no  time  of  the  Senate, 
and  it  is  desirable  that  it  shall  be  passed,  so  that  it  may  be  known 
that  the  agreement  is  con  eluded,' * 

The  Prehidino  Officer.  (Mr.  Hoar,  Senator  from  Massa- 
chusetts, in  the  chair.)  **The  Chair  will  lay  before  the  Senate  the 
eon  current  resolution  of  the  HoiLse  of  Representatives," 

The  resolution  was  read  by  the  Clerk ;  [as  l:>efore  given,] 

The  resolution  was  agreed  to. 


In  the  House  of  Representatives. 
Thursday,  Januar}^  16,  1879* — Evening  Session, 

At  five  minutes  before  eight  o'clock  the  Senate  of  the  United 
States,  preeedt:^:!  by  the  Sergeant-at-Amis  and  the  Chaplain,  and 
headed  by  the  Vic"*»-President  of  the  Unitetl  States,  with  the  Sec- 
retary, entered  the  Hall  and  were  |>rnperly  aimount^,  and  the 
Vice-President  took  his  stmt  on  the  right  of  the  SjK?aker,  and  the 
Senators  took  the  seats  assigned  them. 

At  eight  o  chx^k  the  Chief-Justiee  and  the  Associate  Justices  of 
the  Supreme  Court  and  the  President  of  the  United  States  imd  the 
nierabers  of  the  Cabinet  entered  the  Hall,  were  properly  announced, 
and  were  conducted  to  the  seatj^  assigned  them. 

The  Speaker  of  the  House  of  Representatives  (Hon.  S.  J. 
Randall)  then  called  the  assembly  to  onler,  and,  after  announcing 
the  c^tmsion  of  the  meeting,  presented  his  official  gavel  to  the  ViCE- 
Pbesident,  who  thereupon  presided,  supported  by  the  Speaker. 

The  Vice-President.  (Hon.  W.  A.  Wheeler.)  "The  Sen- 
ators and  Memlwrs  of  the  Congress  of  the  United  States,  in  pursu- 
ance of  the  resolutions  of  their  rtsjaectivc  bodies,  have  assembled 
for  the  purpose  of  taking  part  in  the  services  to  be  obser\-ed  in 
memory  of  Joseph  Henrv,  late  Seeretfiry  of  the  Smithsonian  Insti- 
tution, under  the  auspices  of  the  Regents  of  that  Institution.'* 

The  Vice-President  then  aiuiounctxl  that  the  exen^is4^s  would 
be  ciimmenced  Ijy  prayer  from  Rev.  Dr.  McC*asn,  the  president  of 
the  College  of  New  Jersey,  at  Princeton. 

The  Memorial  Services  were  then  proceetled  with  ;  the  Vice- 
President  announcing  each  of  the  S[>eakers  by  name,  in  ace^irdance 
with  tlie  order  of  exer*'i.s{*^  armngeil  and  adopted  by  the  Executive 
CVjniniittec^  of  the  lioard  of  Regents. 
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The  Vice-President,  after  the  concluding  prayer  by  the  Chap- 
lain of  the  Senate,  (at  eleven  o'clock  p.  M.)  annoinKM:^d  that  the 
exereij^es  of  the  evening  were  closed ;  whereupon  the  Presidc-nt  of 
the  United  States  with  hLs  Cahineti  the  Chiof-Justiee  and  Associate 
Justices  of  the  Supreme  Court,  and  the  Senate  of  the  United  States 
with  the  Vice-President,  retired  from  the  Hall. 

The  Speaker  then  said:  **Tlie  oljject  of  this  evening's  session, 
as  |*rovided  for  by  the  order  of  lx>tli  Houses  of  Congress,  having 
been  fittingly  realized,  the  duty  remains  to  me  to  declare  this  House 
adjourned  until  to-morrow  at  twelve  o'clock/* 


In  the  House  or  Repbesektatives. 
Wi^<lncsiky,  January  22,  1879. 

Mr»  Stephens.  (Member  from  Greorgia,)  "  I  submit  a  resolution 
ui>on  wliieh  I  ask  immediate  action." 

The  Clerk  read  as  follows  : 

^''Jimolped  by  the  IFoitsi'  of  Represcniittivca^  (the  Senate  concurring ,) 
That  the  memorial  exercises  in  honor  of  Professor  Henry,  held  in 
the  Hall  of  the  House  of  Itepresentatives  on  the  ICth  of  January , 
187f*,  he  printed  in  the  Congressional  Record,  and  that  fifteen 
thousand  extra  eo{>ies  of  the  same  be  printed  in  a  Memoriaj>  Vol- 
ume, together  with  such  articles  as  may  be  furnLshed  by  the  Bi>ard 
of  Re^nts  of  the  Sraithsoniim  Institution ;  seven  thousand  copies 
of  which  shall  be  for  the  use  of  the  Honse  of  Representatives,  three 
thousand  copies  for  the  use  of  the  Senate,  and  five  thousand  copies 
for  the  use  of  the  Smithsonian  Institution." 

The  Speaker.  ''The  Chair  is  not  advised  whether  these  fifteen 
thousand  extra  copies  to  be  published  in  book-form  would  (xmt 
five  hundred  dollars.  If  they  would,  then  under  the  re(|uiremeut 
of  the  law  the  resolution  must  Im  referred  to  the  Committee  on 
Printing, 

"The  Chair  is  advised  that  the  book  w^ould  cost  over  five  hun- 
dred dollars,  and  therefore  it  had  Iwtter  go  to  the  Committee  on 
Printing,  under  the  law.  The  committee  has  a  right  to  report  at 
any  time.** 

Mr.  Stephens.     "  Let  it  take  that  reference.^' 

The  rc^ution  was  aecordingly  referred  to  the  Committee  on 
Printing- 
Saturday,  January  25,  1879^ 

Mr.  Singleton,  {Member  from  Mississippi,)  Chairman  of  the 
Coramittc^e  on  Printing,  reporteti  back  with  a  favomble  recom- 
mendation the  following  resolution  of  the  House:  [the  resolution 
to  print,  as  above  given.]     The  resolution  was  adopted. 


b  THE  Sestatc 

Tmsdmf^  Jsaiary  28, 1879. 

The  VwB-PujmifEST  hod  before  the  Seiate  dw  CDllmriiv  eon- 
cofiMi  wsoiBtiop  Erom  Ik  Hosiit  of  BciifiBeoftilivi9|  wnidi  ms 
readiad  icfciml  to  the  Cotnaottee  oa  Pfcmliiig:  [the  wwihitino  to 
|iiiBlf  Mi  MKm  f^hnoJ} 

Tbtmday,  Fetvuaty  <$,  1879. 

MrAjmiairr.  (Saatorffmn  Rhode  IdamL)  ''laminilfocted 
by  tJiie  Compiitt<r  on  Priotui^,  to  whom  was  iiifaicd  a  ooncitffcpi 
jMOlitinii  of  the  Honae  of  Beorasetitiithres  to  print  the  Memorial 
Es^rvJMiK  ifi  booor  of  the  lalie  ntdkaBOf  Heoiy,  to  report  it  withoai 
mth  ,  ami  to  reconunend  its  pacBBge.     I  a^k  for  its  present 


CXMmi*  <•' r*4i  r  *  f  O  . 


The  rawlntioD  maa  oooridered  bgr  ttnanimoas  ocaiacpt  and  agreed 

tO|  an  follows : 

**  Ra^detd  by  the  Ilcmse  of  ReprmaUatweg^  (the  Senate  eom/ciarmg^ 
Tliat  the  memrmal  exerciBes  in  iionor  of  Frofeagor  Hekry,  held  in 
the  IlaJi  of  the  H'/tiee  c^  Bepreientatived  oo  the  16th  of  Jaotianr, 
1*»79,  be  printed  in  the  CoKOiiEaiioyAX  Rboorb,  and  that  fifteen 
thooMod  cstimoopiai  of  the  same  be  printed  in  a  Memorial  Vol- 
XnSMf  tOjipBlher  witn  aoch  aiticlei  a^  mny  he  furnished  by  the  Board 
of  BweDti  of  the  Hmithflonian  T  n  ;  .^cven  thousand  copies 

at'^m^  ahall  be  for  tlie  tiae  of  tt  of  iCepregentativea^  three 

ilmiiMUid  cifipiff*  for  the  ose  of  the  hermte,  and  five  thousand  copies 
fiw  the  iL<^  of  the  Smithnoniao  loBtitution/' 


III  the  Sbjcate,  April  7,  1879, — Mr.  Antiioxy,  by  unanimous 
ofjfif*i*nt,  tntrodmi'd  a  joint  niwihjtion  tiuthririzing  the  enji;raving  and 
printing  of  a  jKjrtrait  of  i\w  lute  JrihKpri  Hknicy,  to  nronupany 
ihir  Mi-morml  Vohiinr  hen-t/^fon*  ordcndj  and  appropriating  five 
hundred  rlolliu>.  fVir  fhat  pnrfMihe. 

Thv  joint  reiHohition  wa^^  rc»portc;d  to  the  Senate  April  9,  1879, 
firderc^l  U)  Ixj  en^>*^Hl  for  a  third  resuiing^  read  the  third  time,  and 
pamedt 

In  the  HoiwK  OF  Represent ATiVE»,  April  11,  1879. —  Mr. 
Cl.VMEU  rnovi^l  to  tjike  from  thfMnbl**  th«»  joint  rt^^lutioii  ntt'iv^tl 
from  \\w  S<*rjat4' :   whir'h  wa^  a<t'(>rdin^ly  roxid  three  times  and  jiasscd. 

The  jfMnt  rc?*Hlnrion  iiittliuriyiri^  tlir  <'iij^nivin^':  ajid  jirintinjx  of 
\\iv  pnrtrait  for  th*'  Meniorial  \%rhirr»c*,  m  pfi&sed  by  Congreiss,  was 
ajjpntviHl  hy  tlie  PnEbU>ENT  April  18,  1«79. 


PAET  I. 

OBSEQUIES  OF  JOSEPH  HENRY. 


C6> 


He  was  President  of  the  American  Association  for  ths 
Advancement  of  Science  in  184^h  was  chosen  President  of 
tJie  United  States  Jfational  Academy  of  Sciences  in  1868; 
President  of  the  Philosophical  Society  of  Washington  in 
1871;  and  Cliniimutnofthe  Light- House  Board  of  the  United 
States  in  the  same  year;  the  last  three  positions  lie  continued 
to  fill  imMl  his  death. 

Professor  ^iUTQ  tttndr  ront  rid  aliens  to  science  in  elec- 
tricity, electro-magnetism,  meteorology,  capillarity,  acous^ 
tirs,  and  in  other  branches  of  physics ;  he  published  valuable 
memoirs  in  the  transactions  of  various  learned  societies  of 
which  he  was  a  member;  and  devoted  thirty -ttvo  years  of 
his  Ufe  to  making  tlui  Smittisonian  Institution  what  its 
founder  intended  it  to  be,  an  ejfjcient  instrument  for  the 
"increase  and  diffusion  of  knowledge  among  men/' 

M.  E.  Waite. 
Chancellor  of  the  Smithsonian  Institution. 
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PROCEEDINGS 


OF  TICK 


BOARD  OF  REGEiNTS  OF  THE  SMITHSONIAN  INSTITUTION. 


Washtngton,  D.  C,  May  13,  1878. 

A  meeting  of  the  Board  of  R«:*gents  of  tlie  SmitLsoDian  Institu- 
tion was  held  this  day  at  the  Institution,  at  eight  o'clock  r*  M.,  under 
the  call  of  the  Chancellor,  for  the  purpose  of  making  suitable  ar- 
rangements for  the  obsequies  of  Professor  Joseph  Henby. 

Present:  The  Clmncellor,  Chief  Justice  Waite,  Hon.  Haknibal 
Hami.in,  Hon.  Aaron  A.  Sahgekt,  Hon.  Robert  E.  Withers, 
Hon.  HiESTER  Clymer,  Hon.  James  A.  Garflelb,  Hon.  Peter 
Parker,  and  Greneral  William  T.  Sherman. 

The  Chancellor  made  the  following  remarks: 

My  Brethren  op  the  BoarT)  of  Regents:  I  have  asked 
you  to  come  together  this  evening  not  to  take  action  upon  the 
great  losss  our  In^ititution  has  sustained,  but  to  consult  as  to  wlmt 
may  best  be  done  to  pay  honor  to  all  that  is  mortal  of  the  great 
and  good  man  w^ho,  conceiving  what  Smithson  willed,  has  devoted 
his  life  to  making  the  becjuest  of  our  benefactor  w4iat  he  wished  it 
to  be,  an  instrument  **  for  the  increase  and  difitision  of  knowledge 
among  men.*^ 
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PBOCEEDINGS   OF    HEGENTS. 


The  Chancellor  stated  that  he  understood  that  the  family  of 
Professor  Henry  had  expressed  Uie  wish  that  the  Board  of 
Kegents  Bhould  make  all  the  arrangementB  for  the  funeral. 

The  following  resolutioDs  were  adopted : 

Resohedy  That  the  Chancellor  be  directed  to  notify  the  President 
of  the  United  States  and  his  Cabinet,  tlie  Supreme  Court  of  tlie 
United  States,  the  Supreme  Court  of  the  District  of  Columbia,  the 
two  houaes  of  Cfjngress,  the  GenemI  of  tlie  Army,  the  Admiral 
of  the  Navy,  the  Diplomatic  Corps,  the  Light-HouBe  BoanI,  the 
Kational  Academy  of  Sciences,  the  Washington  Philosophical 
Society,  and  other  organizations  with  which  he  was  connected,  of 
the  death  of  Professor  Joseph  Henry,  and  to  invite  them  to 
attend  his  funeral. 

Remlved^  That  the  funeral  take  place  on  Thursday,  the  1 6th  of 
May,  at  the  New  York  Avenue  Presbyterian  ChurcJi,  at  half  pa^t 
four  o'clock  P.  M. 

Reaolved^  That  the  Regents  meet  at  the  Institution  on  Thursday 
next,  at  four  o*clock  P.  M,,  to  attend  the  funeral  in  a  Ixxly, 

Resolved^  That  a  committee,  consisting  of  General  Sherman, 
Hon.  PE'rER  Parker,  and  Professor  S,  F.  Baird,  Assistant  Seo- 
fOfeUfy  of  the  Institution,  be  appointed  to  make  arrangements  for 
|Im>  fiineral  eeremonic:!^. 

Smdttdj  That  a  meeting  of  the  Board  of  Kc^nts  be  held  on 
Fltdav  next,  ITtli  of  May,  at  ten  o'clock  A.  m.,  for  the  puqxjse 
tf  IVittHioting  such  business  as  may  come  before  it^ 

TIm  Board  then  adjourned. 


THE  OBSEQUIES. 


The  foneral  of  Professor  Joseph  Hexby,  late  Secretary  of  the 
Smithsonian  Institution,  took  place  at  half-ptist  four  oVl<x"kj  Thurs- 
day, May  10,  1878.  The  services  were  in  the  New  York  Avenue 
Presbyterian  Church.  The  interment  was  in  Oak  Hill  Cemetery, 
Georgetown. 

The  arrangements  for  the  funeral  were  made  by  General  AVn^ 
LiAM  T.  ShermaNj  Dr.  Peter  Parker,  and  Professor  Spencer 
F.  Bajrd,  a  special  committee  appointed  by  the  Regents  of  the 
Smithsonian  Institution.  The  supervision  of  the  arrangements  at 
tlie  diurch  was  Intrusted  to  General  Alkxaxbeb  McCook,  U,  S. 
Army.     The  pall-bearers  were — 

Mr,  Justice  Strong,  of  the  Supreme  Court  of  the  United  States, 

William  W,  Corcx)RAn,  of  Washbgton. 

Admiral  John  Rodgers,  Sujwrintendent  National  Olisc^-vatory. 

General  ANDREW  A,  HUMPHREYS,  Chief  Engineer  U,  S.  Army. 

J06EPH  Patterson,  of  Philadelphia. 

George  W*  Childb,  of  Philadelphia. 

General  Joseph  K.  Barnes,  Surgeon-Greneral  U.  S,  Army, 

Captain  Cakljle  P.  Patterson,  SnpH  of  U.  S,  Coast  Sur\'ey. 

General  OrlaniX)  M.  Poe,  member  of  U.  S.  Light-House  Board, 

Professor  Simon  Newcomb,  Sup't  U*  8,  Nautical  Almanac, 

Professor  Arnold  Gm^or,  of  the  College  of  New  Jersey, 

Dr.  James  C.  Welling,  President  of  Columbian  University, 

A  few  intimate  friends  of  the  family,  tlie  Board  of  Regents  and 

the  ofiBcers  and  attendants  of  the  Smitlisonian  Institution  met  at 

the  residence,  where  brief  services  were  held  at  four  o'clock,  con- 
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TOK  rtrxERAi.* 


Mating  of  fldoctioDB  of  Scxipttm?,  by  the  Bev,  Dr.  Jahhs  H* 
CinilliKtiT,  of  the  Finit  Ikptbt  t^horeh,  and  prayer  by  the  Rev, 
Dr.  Briioif  Hu!Ciif:nLA?f d,  of  the  First  Presbyterian  Church. 

The  Imdin^  offidftli*  in  every  branch  of  the  Grovernment,  men 
ominent  in  nck'nct*,  in  lit**nihm%  in  cliplomacy,  and  in  professional 
uml  bnmncM  life,  tmiw^mbhxl  at  the  eJnirch,  Among  them  were  tlie 
Piiv^idrtit  of  the  UniUnl  Staien;  tlie  Viee^Prcf^ident  of  the  United 
HUili^;  the  Hceretiiry  of  State;  the  Secretary  of  the  Treasury;  the 
Kef-ri'lary  of  Winr;  the  Secsrettry  of  the  Na\*y ;  the  Secretar>^  of  the 
Iritrrif^r;  IIm*  Pc»#t<mn^t/T  General;  the  Cliief  Juj^tifO  and  Associate 
Jimtiit^  of  till'  Hupn-Jiu*  Court  uf  t\n*  United  States;  the  Geneml 
tif  tln^  Arn*y ;  the  Adnnnil  of  ihr  Navy;  the  Senate  and  the  House 
of  Il<'pn'H4*utativ«'M  of  tlie  llniteil  Slati-?*;  the  Regents  of  the  Smith- 
mmian  Inp^titution;  Offi^vn*  of  the  Anny  and  Kavy;  the  Clergy  of 
thi^  r^iHtnct ;  tilt*  Nntifinid  Ac^uleniy  of  Seienees  rc^in'c^senttd  by  its 
iilUtH'i^H  and  oIIiith;  tli<»  Philow^i^iit^ad  ScK'iety  of  Wasljington;  the 
Altnnni  of  thr  (*olli»m^  of  Nrw  Jerw^y ;  the  Trustw^  of  the  Coreoran 
Art  (hillrryj  the  WriMliin^tijn  National  Monument  Society*  the 
Examining  0«»r|>«  *d*  thr  Patent  Otlit'e;  the  Superintendent  and 
Tnt^tiH^  (if  !*iililif'  Hi^h(H»U;  inul  the 'l\*h*gmphie  0|*enitor8' Afiso- 
eiritinn  nf  Wii/*hin^^tiiii, 

Didy  a  Kuinll  |Mirtiiiii  nf  t!t«»  VfUHt  <^»inNiurw  of  tutizens  and  strangers 
cx>uld  gain  iu\iw«  to  tiie  elnm^li* 

Th«  •orvieeii  In  thc^  fhini'li  wrre  Ingun  with  MejideIssohn*s 
anthem  BmH  Mtnini^  whieli  wiw  im|ih>s^ively  *inug  by  the  choir  of 
Ht.  •lotmV  Kt»ipHMi|^il  ChniH  h. 

The  ilftwtilh  ehupter  uf  fliiit  (Nirinthioiui  ^n»  road  by  Rev.  Dr. 
Hi»NnHU!*ANu;  pniyer  ww  oHenxl  by  Ae  TCaemble  Charles 
1Ioi>tiK,  D.  D»»  of  IMmx»toni  N.  J4  and  tlie  mldreiv  ivaz*  deJix^ered 
by  the  Rev.  HamitkIi  8.  MmniKt,U|  D»  D*,  imntar  of  the  eJiurrh  of 
which  lViftt««>r  IlKNiiV  In^intUfi  n  ttiWlbor  whQH  h«^  remow^  lo 
Wafthington^  thirty  ymn  ag^v 


PBATER 
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REV,  CHARLES  HODGE,  I).  1). 


Almighty  God,  we  adore  Thee  as  infinite  in  thy  being  and  per- 
fections, OS  the  cn?ator  of  heaven  and  earth,  and  as  thcj  Father  of 
the  spirits  of  all  men*  We  ailore  Thee  as  t!ie  rightful  and  alwolute 
govereign  of  the  universe,  governing  all  thy  creatures  and  all  their 
ac^tions. 

We  confess  our  absolute  dependence  on  Tbee  for  oar  existtence, 
oar  faculties,  for  all  wc  have,  all  we  hope.  We  acknowledge  our 
responsibility  to  Thee  for  our  charac^ter  and  <x»ndtict — for  all  we 
think,  or  do,  or  say*  We  humbly  c<:mfess  that  we  have  thinned 
against  Thee,  that  we  have  broken  thy  holy  law  times  and  ways 
without  number,  and  have  forfeited  all  claim  to  thy  favor. 

We  call  ui>on  all  that  is  within  us  to  bless  Thee,  that  Thou  liast 
not  left  our  ajiOHtate  race  to  perish  in  their  state  of  sin  and  misery, 
but  didst  give  thy  only  begotten  Son  that  whosoever  believes  on 
Him  should  not  perish  but  have  everlasting  life.  We  thank  Thee, 
O  Lord,  that  Thou  hast  given  us  thy  testimony  concerning  thy 
Son  Jesus  Christ,  that  He  is  God  manifest  in  the  flesh,  God  in 
fashion  as  a  man^ — the  wonderful  —  tlie  central  object  of  adoration 
to  the  intelligent  universe,  to  whom  every  knee  of  things  in  heaven, 
things  on  earth,  and  things  under  the  eartli  must  bow.  We  thank 
Thee  that  Thou  hast  made  Him  the  light  of  the  world,  our  infalli- 
ble teacher  as  to  the  things  unseen  and  eternal;  that  He  is  the 
High  Priest  of  our  profession,  who  offered  Himself  unto  Grwl  as 

a  sacrifice  for  the  sins  oi'  the  world;  that  He  diet!  the  just  for  the 
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rraiBL  '^K  -^inMiih>  of  rac  aOscai^  'fnemr^.  ^jul  iut" 
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Si  air?i  IftSL  Ti  rift.  ^^^'  «^  ^srij  "wrtam  ii^  sra^  T!V'IL 
onKc:  sr^  'ittt  jteaet  ^wmvA  i«hwi«'  jil  unttscggnnnag:  Xa^*  msr 
nmmmt  ivs-  iiufff*at  >  Tmxx  :af*nu^x  iti:«  iu%£  ifei«r 


rUNERAI.  ADDRESS 


REV.  SAMUEL  S.  MITCHELL,  D.  D. 


^KirOW  TB  VOT  THAT  TSmLM  IS  A  PBINCK  JiSJ>  A  OBSAT  1LA3T  FALLSN  THIS  &AT 
or  KlRASXi?** 

Tliese  words,  coming  down  through  the  centuries  from  the  mouth 
of  Israel-.H  King,  I  take  upas  the  fittest  ones  with  which  too|>eii  my 
mouth  in  the  presence  of  all  that  is  not  already  immortal  of  Joseph 
Henry, 

Know  ye  not  that  there  is  a  prints  and  a  great  man  fallen  dais 
day?  And  yet  w^hy  do  I  ask  the  ([uestion?  This  day,  thin  hour, 
this  assemblage,  this  pageant,  so  unusual  and  8<j  illustrious  even  in 
this  world  of  death — these  are  my  answer  before  that  I  utter  a  word 
of  the  sublime  interrogatory. 

Yes !  the  nation's  capital  knows  tliat  a  prince  and  a  great  man 
has  fallen.  So  does  our  whole  eountr>^j  so  does  the  civilized  world. 
That  quick-footed  scTvant  which  years  ago  was  yoke<l  to  the  car  of 
human  progress  by  the  hands  which  have  now  forgotten  their  cun- 
ning,— the  swift  messenger  which  he  himself  lured  from  duty  in  the 
ekies  unto  tlie  service  of  man, — this  messenger,  slow^er-winged,  it 
seems  to  me,  than  usual,  as  if  loath  to  tell  tlie  story ^  has  already  run 
earth's  circuits  witli  the  sad  news;  and  at  this  hour,  wherever 
science  is  known,  or  learning  respected,  or  goocJness  revered,  there 
are  those  who  clasp  hands  with  us  in  the  consciousness  of  a  great 
loss  and  in  the  communion  of  a  heartfelt  sorrow. 

You  will  not,  therefore,  blame  me,  I  am  sure,  my  hearers,  if,  in 

a  world  where  great  men  are  ever  s^^arce,  and  in  a  capital  city 

which  better  peiiiaps  than  any  other  illustrates  tlic  truth  that  even 
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FUXERAL    ADDRESS    BY 


a  nation's  production  of  this  class  of  men,  it8  oablest  wealth,  is  ever 
very  small, — you  will  not  blame  me  if,  under  these  cirtumstances, 
I  ask  you,  within  this  inner  circle  of  family  and  church  relation- 
ahips,  to  pause  and  meditate  upon  the  thought  that  in  the  great  man 
who  has  fallen  a  pure  and  noble  spirit  has  passed  from  the  commu- 
nion of  the  Christian  Church  on  earth  to  the  communion  of  the 
churtJi  triumphant  In  the  heavens. 

While  human  learning  and  science  are  pressing  forward  to  do 
honor  to  one  who  was  known  and  loved  m  a  leader,  I  come  in  the 
name  of  the  Christian  Church,  and  in  the  name  of  my  Saviour,  to 
place  upon  this  casket  a  simple  wreath  of  immortelles,  forming, 
weaving  the  words — Joseph  Henry,  the  Christian. 

He  was  such  in  his  disposition,  in  the  spirit  and  temper  of  his 
mind.  "Let  this  mind  be  in  you,  which  was  also  in  Christ  Jesus/* 
is  the  injunction  of  the  apostle,  in  whicli  he  sets  forth  the  essence  of 
Christianity  and  points  the  path  to  individual  discipleship. 

And  ProfesK^r  Henry  \^-alkeil  thii?  path.  He  came  unto  the 
poeeession  of  this  e^t?ence.  Look  back,  I  pray  you,  througli  the 
centuries.  Scrutinize  that  Life  which  is  the  life  of  the  world. 
Analyze  that  Mind  which  molds  the  ages,  which  is  world-r^nant 
through  the  sceptre  of  the  Cross^  which  l^  the  leaven  working  unto 
the  regeneration  of  earth  and  man.  li\Tiat  is  it?  What  were  its 
l^ing  qualities?  How  is  it  ditlcrentiatetl ?  Purity,  simplicity, 
benevolence — ^  these  were  its  characteristics;  these  formed  the  Christ 
mind ;  these  were  the  forces  by  which  it  impressed  itself  upon  the 
world  eighteen  centuries  ago,  and  through  which  it  makes  itself  felt 
up>n  the  world  of  to-day. 

Purity,  simplicity,  benevolence!  A  purity  without  a  spot,  a 
simplicity  which  is  transimrency  itself,  a  benevolence  wide  as  the 
sphere  of  human  want  and  as  limitle^  as  the  love  of  Heaven  —  this 
is  God  taking  shape  in  human  life ;  this  is  the  mind  of  ChrL*t  trans- 
forming the  mind  of  the  world ;  this  is  the  new  creation,  the  redeemed 
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life,  the  ideal  man,  unto  which,  tlimugh  the  mighty  power  of  the 
Cross,  the  whole  ereatioii  moves.  Upon  wliatover  land  the  sun  of 
the  Ci<J8|>el  r'm^f  there  these  moral  ([iialitiej^  spring  uj) ;  and  what- 
ever and  wherever  the  human  heart  which  Is  touelied  by  tJie  love 
of  Christ,  that  heart  becomes  Heaven's  soil  for  the  growth  of  this, 
which  is  Heaven's  life. 

Now,  Professor  Henry  possessed  these  constituent  qnalitics  of 
the  Christioji  mind,  and  possessed  them  in  a  degree  at  onee  beautiful 
and  rare.  You  who  knew  him,  and  who  knew  him  weU,  will  bear 
cheerful  witness  to  my  words.  He  was  simple  as  a  child  —  without 
folds,  without  diBsimulatlon,  without  guile.  He  was  not  smart,  as 
mme  men  count  smiirtnc^s.  Neither  wa-^  his  Saviour,  Neither 
have  l>een  many  of  the  great  spirits  of  time*  His  mind  was  the 
crystal  depths  of  our  Nortlicrn  lakc^, — ^not  the  noisy  course  of  the 
shallow  and  frothy  river. 

And  he  was  j3«re.  Pure!  —  we  lay  him  to  rest  to-day  without  a 
spot.  The  product  of  four-score  years  in  tliis  rough  world,  we  lift 
up  his  character  to-day  and  say,  '* Behold  it!  —  the  fresh ness^  the 
purity,  the  stainlesgness  of  childhood  are  yet  Ufjon  it."  Grand,  is 
it  not,  and  comforting,  is  it  not,  my  hearers,  that  God  now  and  then 
builds  up  a  man  before  us  of  whom  we  can  aay,  *^Look  upon  him; 
walk  round  alxmt  him;  you  will  find  no  ugly  scar,  —  you  will  dis- 
cover no  running  sore,"  Grand,  is  it  not,  and  comforting,  is  it  not, 
tliat  now  and  then,  in  this  world  of  smirched  rcputationn  and  dis- 
eased lives,  God  gives  m  a  whole  man — a  man  whom,  without  a 
blii'^h,  we  can  lift  up  to  the  Great  Maker,  saying,  "Take  him  again; 
he  is  unharmtil,  and  he  is  worthy  of  Thee." 

But  Professor  Henry  was  not  only  Christian  in  the  spirit  and 
temper  of  his  mind,  but  also  in  the  unselfish  aims  and  purposes  of 
his  life.  Christianity  is  not  a  quality  simply.  It  is  also  a  foi*ce,^ — 
a  force  which,  under  the  law  of  love,  works  unto  external  results, 
unto  a  reproduction  of  itself  in  the  world.     Here  again  the  Christ 


PUKERAL  ADDRESS   BY 

is  perfection*  "  I  came  not  to  be  sensed,  but  to  serve/*  So  He 
-aBiioiinccd  His  life-philosophy.  "Wont  about  doing  good/*  So 
history  stereotyped  that  life  itself,  A  manger  hercj  and  a  cross 
there;  and  between  these  two,  and  binding  tliem  together,  a  span 
of  service — this  was  the  incarnation  of  the  Divine  principle  in 
human  history; — this  was  the  Cbriat-Hfe  giving  itself  for  the  life 
of  the  world. 

And  here  again  was  the  life  which  w^e  reverence, — the  life  of  a 
disciple.  Never  w^as  more  unselfish  service  rendered  by  man  than 
-was  given  by  Professor  Henky,  Through  long  years,  and  under 
temptations  which  would  have  been  Uxy  strong  for  the  ortlinary 
man,  he  served  his  Institution  on  a  half-salary,  and  the  Government, 
living  it  tL'ns  of  tboiL<ands,  on  no  salary  at  all.  And  tlie  hick 
here,  he  made  up  in  no  other  way.  Paying  for  not  a  half  of  it,  the 
Smithsonian  and  the  Government  had  all  his  time, — all  his  service. 
He  used  not  his  high  position  as  a  watch -txjwer  for  tlie  discovery  of 
personal  opportunities.  He  grew  not  rich  on  a  small  salary.  And 
having  given  all  of  himself  to  the  service  of  his  country  in  the 
cause  of  science,  be  also,  as  freely  and  as  unselti.shly,  gave  all  the 
results  of  his  labor.  His  w^as  the  greater  |mrt,  the  nobler  work,  to 
discover  principles.  He  lifted  up  this  force  of  nature  only  to  say 
to  the  inventor :  ''  Use  this  while  I  look  for  another/^  And  then 
be  went  on  searc*hing. 

S(j  he  lived;  so  he  labored.  He  served  others;  himself  be  did 
not  serve.  With  Agassiz,  he  could  have  said  ;  "I  have  not  time 
to  make  money/'  Neither  had  he.  GikI  does  not  give  time  to 
such  men  for  such  a  imrpose.  The  vision  of  the  true  life  and  the 
endless  glory  breaking  upon  such  minds  forbids  the  debasement. 
The  eyes  which  are  to  lrK>k  into  the  universe  for  the  generations 
must  not  have  the  death-weight  of  the  dollar  uiwju  tlanr  liils. 

But  once  more.  Profet^or  Henry  was  a  Christian,  in  that  he 
held  as  his  pronounced  creed  the  truth  contained  in  the  Scriptures 
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of  the  Old  and  New  Testaments,  —  in  that  he  regarded  these  as  a 

revelation  from  God, 

These  moral  qualities  to  which  I  have  alluded  were  not  in  him 
8o  much  natural  amiability,  nor  were  they  the  product  of  so  nitich 
culture.  They  were  the  inspiration  of  a  Christian  faith.  They 
were  moral  ends  aimed  at,  principles  chosen  for  lifers  guidance?, 
by  one  who  l)elieved  in  God,  and  in  Jesus  Christ  whom  He  has 
sent.  But  Sunday  la^^t,  with  mind  as  clear  as  ever,  his  couvcnsfitiou 
hindered  only  by  his  rapidly-shortening  breathy  he  said  to  me :  **  I 
have  not  given  much  attention  to  the  minutiffi  of  theology ;  possibly 
not  so  much  as  I  ought;  but  as  to  the  Christian  st^ierae  in  its  main 
outlines — ^that  there  is  one  God,  an  infinite  Spirit;  that  man  is 
made  up  of  body  and  soul ;  that  there  18  an  immortal  life  lot  man 
reaching  out  beyond  the  present  world ;  that  tJic  power  and  love 
of  God  arc  brought  into  relation  with  the  weakness  and  sinfulness 
of  man  in  the  Lf>rd  Jesus  Clirist — of  these  great  truths^  I  have  no 
doubt.  1  regard  the  system  which  teaches  tlicra  as  rational  beyond 
any  of  the  oj>posing  theories  which  have  c*jme  under  my  view. 
Upon  Jesus  Christ  —  [and  heix?  his  eyt^  filled  with  teara  and  his 
voice  broke  as  he  repeated  the  words] — uj^on  Jesus  Christ,  as  the 
One  who,  for  God,  afBllates  himself  with  mim  —  uixjn  Him  I  rest 
my  faith  and  my  hope.''  This  was  all  the  streniitli  of  the  dying 
man  altowetl  him  to  utter;  but  that  it  \va^  not  a  casual  orspasmcxiic 
utterance,  but  the  drift  of  hLs  life- long  tliought  and  the  ftilth  of  his 
calmest  moments,  is  beautifully  shown  in  the  last  fornml  letter  he 
ever  wrote,  and  which  is  now,  happily,  given  to  the  world.* 

So  our  friend  and  brother  lived  and  thought;  so  he  I'easoned 
upon  the  mystery  of  the  universe;  and  so  he  came  to  rest  his  hope 
of  a  blessed  immortality  upon  the  heaven-sent  One,  who  came  to 
seek  and  to  save  the  lost  of  earth.  And  this  faith,  which  was  the 
product  of  his  ript*st  thought  and  calmest  days,  was  his  sup|n)rt 
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and  cx)iisolation  in  the  supreme  hour*  It  wa.^  a  rot'k  beneuth  htm 
when  the  vtAd  waves  of  the  dark  river  ilaishej  iip<»n  his  feet;  it 
was  a  pillow  of  rest  bcnenlh  his  head  when  flesh  and  heart  failed 
hiin.  Faith  in  Jesus  Christ,  bb  the  revealer  of  God  and  Saviour 
of  man  —  this  anchor  he  had  cast  within  the  veil,  and  his  spirit  held 
6rm  and  steady,  while  its  eartlily  moorings  were  being  sundered  and 
its  tle?^hly  tabernacle  dijcstilved. 

But  once  more.  Professor  HfiJfRY  was  a  Christian,  in  that  he 
lived  and  died  in  the  oommanion  of  the  Christian  Chureh.  He 
emphasized  no  ehorch-ism.  It  was  impossible  that  he  should* 
Only  narrow  minds,  only  little  souLs,  do  this.  But  he  found  his 
chosen  spiritual  home  in  the  Presbj^erian  Church,  and  while  he  laid 
no  stress  upon  any  one  of  her  peculiarities,  yet  in  all  loyalty,  and  in 
all  comfort,  he  abode  in  her  c(3mmunion  until  the  day  of  hi^  death. 
So,  again,  the  great  man  witnessed  to  the  world  that  he  was  a 
follower  of  the  Saviour.  He  heard  the  voice  of  the  Christ  calling 
him  unto  c»onfession;  and  he  obeyed.  His  heart  listenetl  to  the 
tender  attx^nts  of  the  Crucifii.'d  One,  saying,  "  Do  this  in  remem- 
brance of  Me,"  and  in  glad  and  grateful  loyalty  he  reached  forth 
for  the  consecrated  emblems  of  tlie  broken  bod}^  and  the  shetl  blooiK 

The  Church  was  not  too  narrow  for  Jobeph  Hexby,  as  it  has 
not  been  too  narrow  for  many  of  the  profoundest  minds  and  noblest 
souls  of  the  ages.  And  his  example  teaches,  witli  erui>hasL?,  wliat 
many  of  us  knew  before  —  that  in  tlie  Church,  as  in  the  State,  it  is 
not  always  the  largest  man  who  requires  the  most  room. 

But  I  must  not  detain  you.  These— that  he  possessed  the  mind 
of  Christ ;  that  in  the  aims  and  purposes  of  his  life  he  was  like 
unto  the  Miister;  tliat  his  faitli  of  inim(»rtality  was  the  faith  of  the 
Son  of  God,  and  tlrnt  lie  livt*d  and  died  in  the  communion  of  the 
Chi'istian  Church  —  thc^  are  my  reasons,  and  these  my  jastification, 
for  pressing  through  the  illustrious  throng  which  surrounds  it,  to 
place  upon  this  casket  this  simple  wreath — Joseph  Henry,  the 
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CiiniSTiAN,  And  while  I  do  this,  I  raust  believe  that  there  is  a 
worlil  wider,  grander,  erystalline  above  this  one,  in  the  eyes  of 
wliieh  my  otTuring  will  not  be  countetl  the  raeanest  or  the  smuUejst 
of  those  whieh  crowd  and  ci*own  this  bier  to-day.  Methinks,  even 
m  human  hands,  after  the  funeral,  seleet  from  all  the  floral  offermgs 
some  few  eboioe  ones  which  they  may  embalm  and  preserve,  so  will 
angel  hands,  after  tJiat  the  Avorld  has  paid  its  honors  to-day,  culling 
over  all  the  ulFerings  whieh  have  been  laid  upon  this  prineely  bier, 
Beleet  the  simple  token  that  I  now  plaee  upon  it,  and  hang  high  up 
upon  Heaven's  walls,  this  fragrant  and  imperishable  symbol — 
'*  Joseph  Henry,  the  Chuistian."  For,  my  hearers,  whether 
there  be  propheeies,  they  shall  fail ;  and  whether  tliere  be.  knowledge, 
it  shall  vanish  away;  but  Faith,  Ho|ie,  Charity, — these  endure; 
and  charaeter  is  the  man  forever  and  forever. 

Two  voices  sound  out  from  tliis  ooeosion,  as  its  highest  inspiration 
and  noblest  lesson.  First,  a  pure  heart,  a  good  life — a  heart 
toueht»d  by  the  love  of  Christ,  and  a  life  Ijowing  in  loyalty  to 
him,  ^ these  easily  unite  the  profoiindest  thought  and  the  simplest 
faith.  We  hear  mneh  about  the  conflict  Ix-tween  st^euce  and 
religion,  chiefly,  we  must  believe,  from  those  who  are  young  in 
science  or  ignorant  of  religion ;  but,  in  reality,  there  is  no  neoessaiy 
clashing.  Obe*lienee,  character, — this  is  tlie  amalgam  which  easily 
and  forever  unites  the  two. 

Secondly,  how  beautifully  the  truth  and  fact  of  human  immor- 
tality supplements  and  crowns  the  human  life!  The  career  of 
earth,  imperfect  a.^  it  must  always  be,  demands  the  hypothesis  of  a 
future  existence,  and  from  this  h>^thesis  receives  completeness 
and  symmetry — 

**  Even  AS  the  archen  of  tho  bridge 

Are  rounded  Id  the  streum/* 

That  great  mind,  clear,  strong,  vigorous  on  Sunday  noon,  is  it  at 
an  end  now?     Ls  it  nothing,  now?     Is  it  dispersed  tlirough  tlie 
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universal  all,  now?  Then  are  man's  works  greater  than  man 
himself!  Then  are  the  Pyramids  grander  than  their  builders! 
Then  it  were  better  to  be  a  Yosemite  pine  than  a  Joseph  Henry! 
But  the  truth  of  human  inunortality  forbids  this  supposition  of 
debasement,  and  speaks  the  truth  which  our  hearts  crave,  and 
which  our  minds  demand,  as  the  necessary  supplement  of  the 
interrupted  human  career. 

Yes!  we  shall  see  him  again.  In  a  land  that  is  fairer  than 
day! — in  the  full  possession  and  active  exercise  of  those  mental 
powers  which  have  been  the  admiration  and  gratitude  of  earth, 
shall  we  see  him; — see  him  as  along  the  pathway  of  an  unending 
progress,  and  amid  the  ever-rising,  ever-tliickening  glories  of  the 
universe,  he  makes  his  way  upward  and  unto  the  infinite  goal, 
*'  lost  in  wonder,  love,  and  praise."  The  sublime  creation  of  God 
which  we  have  known  as  Joseph  Henry  is  endowed  with  the 
power  of  an  endless  life. 

"Eternal  form  shall  still  divide 
The  eternal  soul  from  all  beside; 
And  wo  shall  know  him  when  we  meet." 

Till  then,  reverent  philosopher,  humble  Christian,  noble  man, — 
farewell  and  farewell  1 


LETTER   OF 

PROFESSOR   HENRY, 

REFEBREB    TO    IN    THE    FOREGOING    ADDKE88, 


Smithsonian  IxsTmiTioN,  April  12, 1878. 

My  Dear  Mr*  Patterson;  We  havo  licen  expecting  to  eoe 
you,  from  day  to  day,  for  two  weeks  past,  thinking  that  yoii  would 
be  called  to  Washington  to  give  some  information  as  to  the  future 
of  our  fioanoes  and  the  possi!)ility  of  rejourn iiig  specie  payment. 

I  oommenoed,  oa  two  CKX'aiaions,  to  write  to  you,  hut  found  so 
much  difficulty  in  the  use  of  my  hand,  m  the  way  of  holding  a 
pen,  tliat  I  gave  up  the  attempt. 

The  doctors  say  that  I  am  gradually  getting  l>ettcT.  Dr, 
Mitchell  gave  me  a  visit  on  his  going  South  and  on  his  return. 
His  report  was  favorable,  but  I  still  suifer  a  good  deal  from  oppres- 
sion in  breathing. 

I  have  learned  witli  pleasure  that and  yourself  intend  to 

go  to  Eurc^  this  summer.  Travel  is  the  most  agreeable  way  of 
obt^^ining  eoKraopolitan  knowledge,  and  it  h  prol)ab!e  that  events 
of  great  importance  will  transpire  in  the  East  within  a  few  months. 
You  will  liave  subjects  of  interest  to  occupy  your  attention. 

I  have  also  learned  that is  to  lie  married  next  month ;  and 

we  shall  be  happy  to  receive  a  visit  from  him  and  liis  bride,  when 
they  go  upon  their  wedding  tour. 

We  live  in  a  universe  of  change:  nothing  remains  the  same 
from  one  moment  t^  another,  and  each  monient  of  recorded  time 
has  its  separate  history.  We  are  mrried  on  by  the  ever-changing 
events  in  the  line  of  our  destiny,  and  at  the  end  of  the  year  we  are 
always  at  a  considerable  distance  from  tlie  point  of  its  beginning. 
How  short  the  space  Ix^twcen  the  two  cardinal  points  of  an  earthly 
career! ^ — the  point  of  birth  and  that  of  death;  and  yet  what  a 
universe  of  wondere  is  presented  to  us  in  our  rapid  flight  through 
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this  space!  How  small  tlie  wigdora  obtained  by  a  single  life  in  its 
passage^  and  how  small  the  known,  when  conifmnxl  with  the 
unknown,  by  the  acenmulation  of  the  millions  of  lives,  through 
the  art  of  printing;,  in  hnndrcdi?;  of  jearii!  How  many  qae^^tions 
pres-s  themselves  upon  us  in  the  contemplations  whence  come  we, 
whither  are  we  going,  what  is  our  final  destiny,  the  object  of  our 
creation? 

WTiat  mysteries  of  unfathomable  depths  environ  us  on  every 
side !  But,  after  all  our  ^ijeculation-?,  and  an  attempt  to  grapple 
with  the  problem  of  the  universe,  the  simplest  conception  which 
explains*  and  connects  the  plienomena  is  that  of  tlie  existence  of  one 
Spiritual  Being — infinite  in  wisdom,  in  jxnver,  and  all  divine  per- 
fections, which  exists  always  and  everywhere — which  has  created 
as  with  intellectual  facultit^  sufficient,  in  some  degree,  to  compre- 
hend His  operations  as  they  are  develoj^eil  in  Kuture  by  what  is 
called  "Science," 

This  Being  is  unchangeable,  and,  therefore,  His  operations  are 
always  in  accordance  with  the  same  laws,  the  conditions  being  the 
same.  Events  that  happened  a  thousand  years  ago  will  liapjien 
again  a  thousand  years  to  come,  provided  the  condition  of  existence 
is  the  same.  Indeed,  a  universe  not  governed  by  law  would  be  a 
universe  without  the  evidence  of  an  intellectual  dire(?tor. 

Ill  the  scientific  explanatlou  of  phj'sical  phenomena,  we  assume 
the  existence  of  a  principle  having  proixTtics  sufiicient  to  produce 
the  effects  whicli  we  ol>scrvc^  and  when  the  principle  so  assumed 
explains,  by  logic^  deductions  from  it,  all  the  phenomena,  we  call 
it  a  theory.  Thus,  we  have  the  thcor}^  of  light,  the  thtwy  of  elec- 
tricity, &e.  There  is  no  proof,  however,  of  tlje  truth  of  these 
theories,  except  the  explanation  of  tlie  phenomena  which  they  are 
invented  to  account  for. 

This  pro<*f,  however,  is  sufficient  in  any  case  in  M*hich  ever}'  fact 
is  fully  cxplninc*!,  and  can  ho  prtxlicttn^l  when  tlie  conditions  are 
known.  In  atvordunce  with  tliis  scientific  view,  on  what  e%"idence 
dot»s  the  existence  of  a  creator  rest? 

FivHf,  It  is  one  uf  the  trutlis  best  established  by  experience  in 
my  own  mind,  that  I  have  a  thinking,  willing  ^rincipfc  within  me, 
capable  of  intellectual  ac»tivity  aud  of  moral  feeliug. 
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Second,  It  is  equally  clear  to  me  that  you  have  a  similar  spiritual 
principle  within  yourself,  since  when  I  ask  you  an  intelligent  ques- 
tion you  give  me  an  intellectual  answer. 

Third.  When  I  examine  the  operations  of  Nature,  I  find  every- 
where through  them  evidences  of  intellectual  arrangements,  of 
contrivances  to  reach  definite  ends,  precisely  as  I  find  in  the  opera- 
tions of  man;  and  hence  I  infer  that  these  two  classes  of  operations 
are  results  of  similar  intelligence. 

Again,  in  my  own  mind,  I  find  ideas  of  right  and  wrong,  of 
good  and  evil.  These  ideas,  then,  exist  in  the  universe,  and,  there- 
fore, form  a  basis  of  our  ideas  of  a  moral  universe.  Furthermore, 
the  conceptions  of  good  which  are  found  among  our  ideas  associated 
with  evil,  can  be  attributed  only  to  a  Being  of  infinite  perfections, 
like  that  which  we  denominate  "(xod."  On  the  other  hand,  we  are 
conscious  of  having  such  evil  thoughts  and  tendencies  that  we  can- 
not associate  ourselves  with  a  Divine  Being,  who  is  the  Director  and 
the  Grovernor  of  all,  or  even  call  upon  Him  for  mercy,  without  the 
intercession  of  One  who  may  affiliate  himself  with  us. 

I  find,  my  dear  Mr.  Patterson,  that  I  have  drifted  into  a  line 
of  theological  speculation ;  and  without  stopping  to  inquire  whether 
what  I  have  written  may  be  logical  or  orthodox,  I  have  inflicted 
it  upon  you. 

Please  excuse  the  intrusion,  and  believe  me,  as  ever, 

Truly  yours, 

Joseph  Henry. 
Mr.  Joseph  Patterson, 

Fhiladelphia. 


rRiK^EEDINGS 

OF  THE  BOArxD  OF  REGENTS. 


SOTTHSONIAN  INSTITUTION, 

Washington,  D.  C,  May  17,  1878. 

A  meeting  of  the  Board  of  Rogents  of  the  Smithsonian  Institu- 
tion was  hold  this  day  at  tijn  o'ekn-k  A.  M. 

Present :  Tlie  Chancellor,  Chief  Justice  Watte,  Hon,  Hannibal 
Haj£LIN,  Hon.  Aabon  A,  Sargent,  Hon.  Robert  E.  Withers, 
Hon.  HiESTER  Clymer,  Hon.  James  A.  Garfield,  Rev.  r>r. 
John  Maclean,  Hon,  Peter  Parker,  Dr.  A^^A  Gray,  General 
William  T*  Sherman,  Prtisident  Noah  Porter. 

General  Garfield  was  requestixl  to  act  as  Secretary. 

At  the  request  of  tJie  Chancellor,  a  prayer  was  offere<l  by  Rev. 
Dr.  Maclean  for  Divine  guidance  of  the  Regents  in  their  present 
del  tl>e  ration*. 

The  follo\\^tng  resolutiuos  were  then  adopted: 

L  Memlvedf  That  the  Regents  of  the  Smithsonian  Institution 
hereby  express  their  profound  sorrow  at  the  death  of  Professor 
Joseph  Henry,  late  Secretary  of  tlib  Institution,  and  tcmier  to 
the  family  of  the  deceased  their  sympathy  for  their  great  and 
irreparable  loss, 

2.  liesohedf  That  in  consideration  of  the  long-continued,  faithful, 

and  unselfish  services  of  Joseph  Henry,  our  late  Secretary,  there 

be  paid  to  his  widow  the  same  sum  to  wliieh  he  would  have  bec^n 

entitled,  as  salary,  for  the  remainder  of  this  year,  and  that  the 

Secretary  be  directed  to  make  payment  to  her  for  tlie  amomit 

thereof  monthly* 

(27) 
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3.  Resolved,  That  Mrs.  Henry  be  informed  of  this  action  of 
the  Board,  and  the  desire  of  the  Regents  that  she  will  continue  the 
occupancy  of  the  apartments  now  in  her  use  for  such  period,  dimng 
the  remainder  of  this  year,  as  may  suit  her  convenience. 

4.  Resolved,  That  a  committee  be  appointed  who  shall  prepare 
and  submit  to  this  Board  at  its  next  annual  meeting  a  sketch  of  the 
life,  character,  and  public  services  of  the  late  lamented  Secretary, 
which  shall  be  entered  upon  the  records. 

5.  Resolved,  That  the  Executive  Committee  of  the  Board  be 
requested  to  make  arrangements  for  a  public  commemoration  in 
honor  of  the  late  Secretary  of  the  Institution,  of  such  a  character 
and  at  such  a  time  as  they  may  determine. 

The  Chancellor  appointed  as  the  special  committee  under  the 
fourth  resolution.  President  Porter,  Dr.  Gray,  and  Dr.  Maclean. 

:|e  :|e  «  j|e  ♦ 

On  motion,  it  was 

Resolved,  That  the  Chancellor  prepare  a  suitable  notice  of  the 
death  of  Professor  Henry,  to  be  sent  to  foreign  establishments  in 
correspondence  with  the  Institution.     -     -     - 

The  Board  then  adjourned  sine  die. 


SMITHSONIAN  INSTITUTION, 

Washington,  D.  C,  January  15,  1879. 

A  meeting  of  the  Board  of  Regents  of  the  Smithsonian  Institu- 
tion was  held  this  day  in  the  Regents'  room,  at  ten  o'clock  A.  m. 

Present:  The  Chancellor,  Chief  Justice  Waite,  Hon.  William 
A.  Wheeler,  Vice-President  of  the  United  States,  Hon.  Aaron 
A.  Sargent,  Hon.  Robert  E.  Withers,  Hon.  James  A. 
Garfield,  Hon.  Hiester  Clymer,  Dr.  John  Maclean,  Dr. 
Asa  Gray,  Dr.  Henry  Copp#.e,  Hon.  Peter  Parker,  President 
Noah  Porter,  General  William  T.  Sherman,  and  the  Secre- 
tary, Professor  Spencer  F.  Baird. 
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Dr.  Parker,  in  liehalf  of  the  Execotive  Committee,  presentc^l 
a  report  in  relation  to  the  duty  impi>sed  on  them  by  the  iifth 
resolution  of  the  Boanl  t^f  Regents,  iuloptetl  at  the  meeting  of  May 
17,  1878,  "to  make  arrangements  for  a  public  eommemomtitm  in 
honor  of  the  late  Secretary  of  the  Institution,"  The  Committee 
had  held  niuuerous  meetings,  the  minuter  of  which  were  read,  aiid 
the  arrangements  had  finally  Ix^n  matlc  as  follows; 

The  exercises  w^iU  be  held  in  the  Hall  of  the  Hou^e  of  Repre- 
sentatives on  Thursday  evening,  16th  of  Janmirj^  1879. 

The  Vice-President  of  the  United  States,  supported  by  the 
Speaker  of  tlie  Houise,  will  pre*iide  on  this  occaBiOQ^  and  tlie  Senate 
and  Hou^jf  >vill  take  part  in  the  exercises. 

1.  0{>ening  prayer  by  Rev.  Dr.  James  McCosh,  President  of 
Princeton  College. 

2.  Address  by  lion.  Hannibal  Hajclin,  of  the  United  States 
Senate,  and  one  of  tiie  Regent**. 

3.  Address  by  Hc»n.  Robert  E.  Withers,  of  the  United  States 
Senate,  and  one  of  the  Regents. 

4.  Address  by  Professor  Asa  Gray,  of  Harvard  University, 
and  one  of  the  Regents, 

5.  Address  by  Professor  WiLLlAM  B,  Rogers,  of  Boston. 

6.  AddrtHs  by  Hon*  James  A.  Garfield,  of  the  House  of 
Representatives,  and  one  of  the  Regents. 

7.  Address  by  Hon.  Samuel  S.  Cox,  of  the  House  of  Repre- 
sentatives. 

8.  Address  by  General  Welmam  T.  Sherman,  one  of  the 
Regents. 

9*  Concluding  pmyer  l>y  Rev.  Dr.  yuNDERLAND,  Chaplain  of 
the  Senate, 

By  authority  of  the  Speaker  of  the  House»  reserved  seats  will  be 
provided  on  the  floor  of  tlie  Hon«ic!  for  the  following  Ixxlies  with 
which  Professor  He^ry  wajB  associated: 


a)  PBOCEEDLS-GS   OF   RBGEXTSw 

1.  Tbe  Regents  of  the  Snuthsooan  Insthntioo  and  the  otators 
•r-f  d*e  evening,  wfa.?  will  meet  in  the  njom  of  the  Speaker  rf  the 

2-  The  Xadii^nl  Academy  of  SMKes. 

3.  The  Wa^hingt.m  PLiI«»'>phkaI  S.cJety, 

-L  Tbe  Lighi-H*:<ise  Bicini.  who  will  me^  in  the  room  ci  the 
G:-aimiir€t  of  Wars  and  Means. 

5.  The  A!i:mni  A^<xiad*Mi  of  Princeton  College. 

0.  Ylk  zrssiKKs^  of  ihe  C  onc«an  Galleiv  of  An. 

7.  The  WasLiagt^xi  Mc-^iumen:  Association,  ^dio  will  meef  in 
ti>e  r>:-ci  of  the  C:=:=i:net  'in  Appn>priad« >a?- 

Chi  =:•:-:£ >n  -if  Mr.  Saegent,  the  ^^on  c»f  the  cocimitxee  w:b 
ar-5^r»>v^i. 

Ch:  ni-.-n-i-a  -if  Geiieral  Gaefield.  ::  was 

ii.^*>W»i.  Tba:  ie  Boin]  of  R«:^i::s  a^siiecible  on  Thnrsdaj 
evening  rex:  a:  r-alf-pGst  fev^n  oVIcKk,  in  the  Sf^aker's  room  at 
tii-r  Cap::.:-I.  to  ro>x^l  in  a  l»iv  to  inc2«i  :h-j  eiervrise?  in  the  Hall 
i?f  the  H'.xise  of  Kcp:>=t!ei:tauv,;<  ia  h-.o.  r  of  die  meoonr  of  Pno- 
f-s**:*"  Hexf-y. 

On  =>:-c-:-a  of  ireceral  Gakfiel:^.  it  w:is 

JF?<a!t>.r>!fti,  That  the  Char».^ll:r  K  ^::-tvwttn?i.l  to  act  for  the  Board 
of  Ee^rits  in  n-.Ak'r.g  die  dnal  arrangeinen:^  tor  die  memorial 
ex-.rvise?. 

Pr*:<>.ient  Pokter,  froci  the  spxial  cocmdttee  ap^Kwrai  ax  the 
Lfct  meeting,  under  the  f:-%ir:h  iv^^Iution  aJ^.^pced  by  die  RArd.  to 
"•prepirv  a  skecoh  of  the  lite,  character,  and  pcblio  services  v^ 
Prv':es«.:r  Hen  by."  made  a  rvjvit  that  Pr.  Gray  had  l^n  sekct^ 
by  the  ovciniit:<*  to  prvj^irv  the  eiiUvy  on  K:kalf  i^"  the  R»rd  of 
Re^nts.  a:>i  that  it  wvHiId  f .>nn  p&rt  of  the  ex<fvsse^  a;  the  pablie 
codOcSKcatioQ  ax  the  Capiu>L 
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Washington,  D-C,  Janttary  16, 1879. 

A  meeting  of  the  Bnanl  of  R<^gcnts  was  licltl  tins  day  at  lialf 
past  seven  oV'i(x^k  p.  m.,  in  the  room  of  the  8|>e£iker  of  the  House 
of  Representatives,  and  at  eight  o'clock  the  Regents  prcx^ilfMl  in  a 
body  to  the  Hall  of  the  House  of  Representatives,  to  atttind  the 
public  exercises  in  honor  of  Professor  Joseph  Henby,  late  Secre- 
tary of  the  Smithsonian  Institution. 


On  the  day  after  that  on  which  the  Memorial  Ser\'ices  were  held 
in  tlie  Capitol,  the  following  aetion  was  taken  by  the  Board  of 
Rt^gents,  with  reference  to  the  prt^paration  of  a  Memorial  Volome, 
in  eoinmemoration  of  Professor  Joseph  Henry. 

Washington,  D.C.,  January  17, 1879. 

A  meeting  of  the  Board  of  Regents  was  held  this  day  in  the 
Regent *B  room  at  half  past  nine  o'ehx'k  a,  m. 

Present:  The  Chancellor,  Chief  Ju.stiee  Waite,  Hon,  Aaron 
A,  Sargent,  Hon.  Robert  E.  Withers,  Hon.  James  A. 
Garfield,  Hon.  Hiester  Clymer,  Hon.  Peter  Parker,  Rev. 
Dr.  John  Maclean,  Prof,  Asa  Gray,  Professor  Henry  Coppj^:e, 
Pri^i^lent  Noah  Porter,  General  Wilijam  T.  Sherman,  and 
the  Secretary,  Professor  Spencer  F.  Baird. 

The  subject  of  the  publication  of  the  eulc^es  on  Professor 
Henry,  tc^*ther  with  an  awount  of  his  scientific  writings,  &c., 
was  discusseil,  and  on  iTvotion  of  Dr.  Maclean,  it  was 

licsolvedj  That  a  special  committee  of  three  be  appointed,  of 
which  the  Secretajy  of  the  Institution  shall  be  one,  to  prejiare  a 
memorial  of  Professor  Henry,  to  include  in  a  sejKirate  volume  of 
the  Smithsonian  series  sucli  biographies  and  notices  of  tlie  late 
Secretary  of  the  Institution  as  may  Ix'  considered  by  them  worthy 
of  preservation  and  publication. 
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The  Clianoellor  iipfjointed  Messrs.  Gray,  Parker,  and  Baird 
as  the  committee. 

The  Chancellor  then  stated  that  any  remarks  the  Regents  desired 
to  make  in  relation  to  Professor  Henry  wei*e  in  order. 

I>r.  Parker  addressc^l  the  B4:)artl  as  follows: 

Mn  Chancellor  and  Felix)w-Regents:  We  are  making 
hirituiy,  and  I  wish  to  say  a  few  words  that  shall  remain  upon  its 
page,  in  memory  of  Joseph  Henry,  our  beloved  and  lamented 
friend  and  Secretary,  when  we,  like  him,  shall  have  jiassed  from 
earth*  Many  have  already  pronounced  his  eulogy  and  set  forth  liis 
mre  talents  and  influent:5e  ujuju  the  world,  and  I  need  not,  and 
<*ould  not,  were  1  to  attempt  it,  add  to  your  appreciation  of 
Profeasjr  Henry,  his  life  and  character,  as  a  friend,  scientist,  and 
christian,  the  highest  type  of  man. 

For  twenty  years  I  liave  been  intimately  acquainted  witli  Pro- 
fessor Henry,  and  happily  ass<xnated  with  him  in  many  ways;  for 
ten  years  m  a  Regent  of  the  SmithAooian  Institution,  and  as  a 
member  of  tlie  Executive  Ct>mmittee,  during  all  that  pcrial  our 
interooarse  lias  l:»een  frequent  and  intimate.  I  have  never  known  a 
mere  eaBcetkrU  man. 

Hb  memory  has  Ijeen  much  on  my  mind  since  he  left  us,  and  I 
often  find  my&elf  inquiring  how  he  and  others  like  him  are  oix^upied 
now.  His  connection  with  time  is  severetl,  hut  his  existence  con- 
tinnest  When  I  recall  the  names  of  Professors  Franklin  Bache, 
Charles  G,  Page,  Louis  Agassiz,  and  Joseph  Henry,  and 
others  of  similar  intellect  and  virtue,  I  find  myself  asking  the 
question,  Are  to  them  all  consciousness  and  thought  suspended  by 
separation  from  the  body?  I  am  reluctant  to  come  to  such  conclu- 
sion.    But  this  I  know,  Hie  Infinite  Father's  watfs  are  right 

It  seems  most  providential  that  Professor  Henry  had  the  oppor- 
tunity and  the  strength  to  give  in  person  his  last  words,  a  priceless 
legacy,  to  the  National  Academy  at  its  annual  meeting  in  Wash- 
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ington,  in  April,  and  through  that  association  to  the  civilized  and 
scientific  worlds;  I  relur  to  hii^  sentiment  *Uhat  moral  cxcrllencr. 
if  the  highest  dignity  of  wia?i.*'  The  loftiest  tixlents  and  highest 
attainments  without  this  are  deficient  in  that,  which,  in  the  judg- 
ment of  wise  men  and  of  Infinite  Wisdom,  is  of  greatest  worth. 
Was  there  ever  a  man  from  whom  the  sentiment  eoukl  come  with 
better  grace? 

The  opinioD  has  been  expressed,  and  I  do  not  regard  it  extrava- 
gant, that  the  letter  addressed  l>y  Professor  Henry  to  his  friend 
Joseph  Patterson,  emanating  from  such  a  mind,  mch  a  man^  at 
the  close  of  a  protracted  life  of  singular  distinction,  wa.-^  worth  a 
man's  lifetime  to  produ*3e.  It  lias  probably  been  read  by  millionSj 
in  various  languagcAS,  and  w^ill  l>c  by  future  generations. 

Professor  Henry  was  4iot  only  a  man  of  science,  a  discoverer  of 
nature's  laws  and  forcej^,  but  a  sincere  believer  in  God  their  Author 
and  in  Xim  atoning  Son.  To  quote  liis  language:  '*  We  are  conscious 
of  having  evil  thoughts  and  tendencies  that  we  miuiot  associate 
ourselves  with  a  Divine  Being,  who  is  the  Director  and  Governor 
of  all,  or  even  call  upon  liim  for  mercy,  without  tlie  intercession  of 
One  who  may  affiliate  himself  with  us.'' 

Let  me  quote  froiu  the  prayer  ofloiT^I  at  his  ubsequies,  and  to 
which  we  repeat  our  sincere  Amen;  the  lips  that  uttered  it,  in  less 
than  one  short  mouth  were  silent  in  di»ath,  and  the  two  remarkable 
men,  Professors  Joseph  Henry  and  Charles  Hodoe,  closely 
united  in  life  were  not  long  divided  by  death  :  "  We  thank  Thee, 
O  God,  that  JoeEPii  Henry  was  born;  that  Thou  didst  endow 
him  with  such  mre  gifts,  intelle(*tual,  moral,  and  spiritual;  that 
Thou  di<lst  spare  hira  to  a  good  old  agt*,  and  enaljle  him  to  accom- 
plish so  much  for  the  increase  >>f  humim  knowktige  and  for  the 
good  of  his  fellow-men;  and  al^KTve  all  that  Thou  didst  hold  him 
up  before  this  whole  nation  as  such  a  conspicuous  illustration  of 
the  truth  that  moral  excellence  is  the  highest  dignity  of  man/' 
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On  modoD  of  Dr.  Macubjlx,  it  iras — 

Be^olrtdy  That  the  thanks  of  the  Boazd  of  Begenti  be  imsented 
to  the  gentl^nen  who  took  part  in  the  memcMial  sersices  held  in  the 
United  Slates  G^iitol  on  the  16th  of  Jannanr,  in  hoow  of  the  late 
Ptofeaeor  Hesby,  and  that  thej  be  requested  to  fdniish  oopicB  id 
dieir  remarks  on  that  orcaaon. 


PAET   II. 

MEMORIAL  EXERCISES  AT  THE  CAPITOL 
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MEMORIAL  EXERCISES 

IN  HONOR  OF 

JOSEPH   HENEY. 

HELD  IN  THE  JIALL  OP  THE   HOUSE  OP    REPRESENTATIVES 

On  Thursday  Evening^  January  16y  1879. 


ANNOUNCEMENT. 

PUBLIC  COMMEMORATION  IN  HONOR  OP  THE  LATE  JOSEPH  HENRY. 

The  Board  of  R^nts  of  the  Smithsonian  Institution,  on  the 
17th  of  May,  1878,  passed  a  resolution  requesting  the  executive 
committee  to  make  arrangements  for  a  public  commemoration  in 
honor  of  the  late  Secretary  of  the  Institution,  of  such  character  and 
at  such  time  and  place  as  they  might  determine. 

The  committee  has  now  the  satisfaction  of  announcing  that  in 
conformity  with  the  above  action  the  following  concurrent  resolu- 
tion was  unanimously  adopted  by  both  Houses  of  Congress  on  the 
9th  and  10th  of  December,  1878: 

Resolved,  That  the  Congress  of  the  United  States  will  take  part 
in  the  services  to  be  observed  on  Thursday  evening,  January  16, 
1879,  in  honor  of  the  memory  of  Joseph  Henry,  late  secretary 
of  the  Smithsonian  Institution,  under  the  auspices  of  the  Regents 
thereof,  and  for  that  purpose  the  Senators  and  Members  will  assem- 
ble on  that  evening  in  the  Hall  of  the  House  of  Representatives, 
the  Vice-President  of  the  United  States,  supported  by  the  Speaker 

of  the  House,  to  preside  on  that  occasion. 
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In  aooordanoe  wjth  the  forgoing  resolution,  the  services  will  be 
held  in  the  Hall  of  the  House  of  Representatives  on  Thursday,  the 
16th  of  January,  1879,  at  eight  p.  m.,  which  the  public  are  invited 
to  attend. 

Peter  Parker, 
John  Maclean, 
William  T.  Sherman, 
Executive  OommiUee  of  the  Board  of  BegerUs. 
Washington,  January  6, 1879. 


PROCEEDINGS. 

HLAJiL  OF  the  House  of  Kepresentatives,  1 
OF  the  United  States,  / 

Thursday  Evening,  January  16, 1879. 
In  accordance  with  the  arrangements  made  by  order  of  Congress, 
the  Senate  and  House  of  Representatives  of  the  United  States 
assembled  in  the  Hall  of  the  House,  and  were  called  to  order  at 
eight  o'clock  by  the  Hon.  Samuel  J.  Randall,  the  Speaker  of 
the  House,  the  President  with  members  of  the  Cabinet  occupying 
front  seats  on  the  right  and  the  Chief-Justice  with  associate  justices 
of  the  Supreme  Court  corresponding  scats  on  the  left.  The  Speaker 
announced  briefly  the  object  of  the  meeting,  and  then  handed  the 
gavel  to  the  Hon.  William  A.  Wheeler,  the  Vice-President  of 
the  United  States,  who  thereupon  presided  on  the  occasion,  sup- 
ported by  the  Speaker  of  the  House. 


PRAYER 


REV.  JAMES  McCOSH,  D.  D. 


O  God,  we  look  up  and  by  faith  we  behold  Thee  as  the  Infinite 
and  the  Perfect  One;  almighty  in  power,  unerring  in  wisdom^ 
inflexible  in  justice,  8p:)tles8  in  holiness,  and  with  thy  tender  mer- 
cies over  all  thy  works ;  our  Maker,  our  Preserver,  our  Redeemer, 
our  Sanetifier,  our  Judge,  our  ejcceeding  great  reward. 

We  ailore  Thee  as  a  Spirit;  and  we  would  woi'ship  Thee  in  spirit 
and  in  truth.  We  adore  Thee  as  light,  and  we  would  walk  in  that 
light.  We  adore  Thee  as  love,  and  we  would  dwell  and  rejoice  in 
that  love.  We  bless  and  pniise  Thee  as  the  creator  of  all  things; 
and  we  would  see  and  acknowledge  Thee  in  all  thy  works.  All 
the  powers  of  nature  are  thine;  light  and  heat  and  attraction  are 
thine;  they  oliey  thy  will,  and  fulfill  thy  pleasure,  and  aee«:»mplish 
thy  end.  Thou  sayest  unto  them  go,  and  they  go;  oome,  and  tliey 
come;  do  this,  and  they  do  it, 

O  Lord,  how  manifold  are  thy  works;  in  wisdom  hast  Thou 
made  them  alL  The  earth  is  full  of  thy  riches.  We  bless  Thee, 
liec^iusc  Thou  didst  make  man  after  thine  image,  taught  him  more 
than  the  l^easts  of  the  eai'th,  and  made  him  wiser  than  the  fowls  of 
heaven,  and  capable  of  so  far  knowing  Thee,  and  believing  Thee, 
and  lo^dng  Thee,  We  cannot  mdeed  with  our  finite  minds  com- 
prehend Thee  in  thy  amplitude.  Vflio  can  by  searching  find  out 
God?  Who  can  find  out  the  Alraight\^  unto  perfection?  Rut 
being  in  thy  likeness  we  can  know  Thee  in  {mrt,  and  sufficiently 
to  call  forth  our  admiration  and  our  affection ;  we  feel  Uie  behold- 
ing of  thy  glory  to  be  the  highest  contemplation  in  which  we  csui 
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engage;  and  the  more  we  know,  we  adore  Tliee  and  love  Thee 
the  more*  No  man  mdeitl  tan  find  out  tlic  work  whirl i  God  doeth 
from  the  l>eginning  unto  the  end;  yet  thy  intelligent  creature's  ean 
behold  thy  working,  and  understand  the  invisible  things  of  God 
Iroin  the  things  that  are  made. 

We  thank  Thee,  Lord,  tbr  the  high  gifts  with  whieh  Thou  didst 
so  plentifully  endow  thy  servant,  whose  services  in  tJje  cause  of 
science  and  humanity  we  meet  this  evening  to  comraeniorate.  We 
praise  Thee  because  Thou  didst  put  w^isdom  into  his  inward  parte, 
and  give  understanding  to  his  heart,  so  that  he  applie<l  himself  to 
seek  out  and  to  reach  knowledge  aud  tlie  reasons  of  things.  W^e 
bless  Thee  because  lie  wa^  enabled  to  thro%v  light  on  tliat  which 
Go<l  doeth,  on  those  things  which  are  forever,  and  those  things  to 
whicli  no  man  can  add  and  from  which  no  one  can  take  away. 

We  exalt  Thee  because  mankind  have  been  able  to  take  advan- 
ti^e  of  the  discoveries  of  the  departed  in  order  to  make  knowledge 
to  pass  to  and  fro  all  over  the  earth,  and  to  add  to  the  intelligence, 
the  wealtli,  and  the  comfort  of  thy  ci^atures.  We  pray  Thee  to 
raise  up  other  great  and  gocKl  men  who,  in  like  spirit,  will  carry  on 
the  work  in  which  he  was  so  honorably  engagecL 

We  pray  for  his  widow  and  for  his  family,  whom  he  so  loved ; 
that  tlie  prayers  he  offered  for  them  when  on  earth  may  return  in 
the  richest  lileasings  from  lieaven  and  from  earth  u^ion  their  heads 
and  upon  their  hearts. 

We  thank  Thee,  Lord,  because  Thou  didst  bestow  on  him  not 
only  gifts,  but  graces,  faith,  and  humility,  and  int^rity  and  love. 
We  rejoice  that  we  can  this  day  contemplate  so  pleasantly  his  char- 
ai;ter ;  that  we  can  cherisli  the  remembrance  of  him  as  of  a  man 
of  liigh  aims  and  lofty  |)urpose,  devoting  his  life  to  the  cause  of 
science*  and  to  the  glory  of  God  and  the  good  of  mankind. 

We  bless  Thee  for  that  faith  in  Christ  which  supported  him  in 
life,  and  for  that  hope  that  cheered  him  in  deatli,  and  that  we  can 
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believe  that  he  is  still  occupied  in  thy  service^  and  that  now^  in  a 
clearer  light,  he  is  doing  nobler  work  than  he  performed  on  earth. 
We  rejoice  this  day  because  by  his  profession  and  by  his  con- 
sistent walk  and  conversation  he  gave  such  evidence  that  he  was 
truly  a  follower  of  Christ  and  led  by  the  sanctifying  Spirit.  May 
we  all  be  enabled  to  follow  his  good  example,  trusting  like  him  in 
Thee,  and  giving  praise  to  Father,  Son,  and  Holy  Ghost:  Amen. 


ADDRESSES. 


5ev  ice-Prest3>ent.  The  first  address  in  the  order  of  exciv 
eises  wtJiS  to  have  been  delivered  by  Hon.  Hanmbal  Hamlin,  a 
Senator  from  Maine,  and  a  Regt^ut  of  the  SmitlimDnian  Iiii^titulioD, 
Mr,  HAHUJf  having  been  appointed  one  of  the  committee  on  the 
part  of  the  Senate  to  attend  the  remains  of  the  late  Gustave 
Schleicher,  late  a  nieraber  of  the  House  of  Representatives, 
before  leaving  rcc]iiC8t<N^l  that  I  should  rend  the  remarks  whieh  he 
would  have  submitted  in  pei-sou  if  prerieut;  which  tlie  Chair  will 
now  proceed  to  do. 

ADDRESS 

HON.  HAraiBAL  HAMLIN. 


History  teaches  ub  that  in  every  age  and  country  of  the  dvilized 
world  homage  has  been  paid  by  the  living  to  tlie  illustrious  d^d. 
In  all  time  art  tuis  lx?en  invokefi  to  prtserve  the  form  and  features 
of  the  grciit  and  the  g<xKL  Momunents  of  lironzc,  of  marlile,  and  of 
granite  have  l>een  erected  and  dedicated  to  their  memory.  In  the 
wisdom  of  this  the  judgment  of  mankind  lia^  concurred.  It  is  a 
custom  homered  in  the  obi*ervanee. 

The  learned  and  incnrrnptilile  judge,  with  a  mind  stored  with 

legal  kuiiwlctlge,  who  disjicnses  ju.stic'e  ^vith  an  even  balance,  alike 

to  the  elevated  and  the  lowly,  the  ricii  and  tlie  pocir ;  the  heroic  and 

able  commander  of  armies,  who  has  contributed  largely  in  founding 

or  pre^rving  tlie  institutions  of  his  <x)untry;  and  the  statesman 

and  the  executive  officer  who  respectively  frame  and  execute  the 
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laws  of  the  nation  J  t^o  tliat  "  tlie  greatest  good  to  tlie  greatest  num- 
ber" sliall  be  promotal  antt  the  indivitliial  rights  of  every  citizen, 
however  humble,  shall  l>e  fully  protix-ted,  are  all,  whether  living  or 
deail,  entitlcMl  to  the  homage  of  their  countrymen.  But  he  who 
like  Professor  Hekby,  through  a  long  life  of  unwearying  labor  and , 
ret^earch,  hm  drawn  from  seicnt^e  her  hidden  treasures;  ha*s  enlarged 
the  dominion  of  mind  over  matter^  and  made  the  forees  of  nature 
contribute  to  the  welfare  and  comfort  of  man  —  whose  genius  origi- 
nated the  great  idea  that  in  its  perfection  has  put  a  girdle  of  com- 
mnnication  around  the  earth,  which  acts  with  the  speed  of  thought 
and  brings  distant  parts  of  the  world  into  instant  intercoiu*se ;  who, 
by  **'the  diffusion  of  knowledge!  among  men,**  has  a^ssisted  in  raising 
the  world  to  a  higher  plane  and  given  a  broader  value  to  thought, 
knowledge,  and  action ;  who  has  made  it  wiser  and  better  that  he 
lived,  Ls  entitled  to  the  honor  and  undissembled  homi^  of  mankind. 

The  usefulness  and  distinguishes!  achievements  of  Professor 
Hexry  are  limited  by  no  national  boundaries,  but  are  co-extensive 
wnth  civilization  itself;  and  his  name  will  \ye  per{>etuated  and 
remembered  wherever  science  is  cultivated  or  knowledge  is  cher- 
ished. We  pause  then,  as  we  are  home  along  by  the  tide  and 
onward  current  of  human  life,  to  pay  a  just  and  fitting  tribute  to 
the  eminent  life,  eharaeter,  and  services  of  Professor  Hekry  ;  and 
we  can  but  be  reminded  of  the  marked  parallel  wliieli  he  furnishes 
in  many  respects  to  tlie  distinguished  philosophers  of  the  early 
republics. 

But  of  his  triumphs  and  distinction  in  science,  specifically,  it  is  not 
\vithin  my  province  to  speak :  that  duty  will  be  most  successfully 
discharged  by  the  learned  gentlemen  who  are  to  follow  me. 

It  was  my  fortune  to  have  been  officially  connected  with  others 
in  framing  Mid  enacting  the  organic  law  which  created  the  Smith- 
sonian Institution.  Thus  I  became  early  acquainted  ivith  Professor 
Hjgnby,  and  in  a  long  intercourse  of  years  from  then  until  the  time 
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of  his  <lecefise,  it  b  indeed  a  pleasant  memoiy  that  no  word,  or 
tJiought,  or  deed  ever  marred  the  harmony  of  tliat  association.  To 
Professor  Hexrv  niu^t  be  awardcMJ  the  credit  for  what  has  been 
done  by  the  Smithsonian  Institution  in  science  and  the  ** diffusion 
of  knowIe*lge  among  men."  It  was  his  mind  tliat  conceived  the 
plan  I)e3t  calculated  to  aocomplLsh  the  object  designetl  by  Mr. 
Smithson,  and  steadily,  with  a  zeal  that  never  faltered,  ^n'th  per- 
sistent toil  that  hardly  knew  a  limit,  he  pressed  on  in  his  noble 
work  until  the  In^jtitution  under  his  inspirations  stands  to-day 
recognized  and  acknowledged  as  among  the  first  of  a  like  character 
in  the  world  There  were  times  when  a  change  was  sought  and 
earnestly  urged  in  the  scoj)e,  mode,  and  manner  in  which  the  Insti- 
tution should  be  conducted.  But  the  wiser  plans  and  wiser  counsels 
of  Professor  Henby  prevailed,  and  it  is  safe  to  say  tJiat  now  no 
ruthless  hand  would  substantially  change  them.  The  test  of  time 
has  fully  established  and  vindicated  his  wisdom. 

Professor  Henry  was  distinguished  in  an  eminent  degree  for  his 
dignity  of  character  and  rare  modesty.  To  those  who  knew  him 
well  and  intimately  he  was  always  unassuming,  speaking  never  of 
himself  or  his  great  achievements.  He  apjieared  in  his  [xissession 
and  dissemination  of  knowledge,  as  Newton  said  of  himself,  like 
a  cin'ld  upon  the  sea-shore,  picking  here  and  there  a  grain  of  sand, 
while  a  vast  and  unexplored  ocean  was  before  him* 

Though  gifted  with  knowledge  vast,  varied,  and  profound,  he 
exemplified  and  illustrated  the  maxim  of  the  poet^ — "Of  their  own 
Qkerits  modest  men  are  dumb/*  His  dignity  and  modesty  were 
unerring  marks  of  his  intellectual  greatness,  and  adornetl  his  wealth 
of  science  and  learning. 

Eminent  and  distinguished  as  was  Professor  Hei>iRY  to  those 
familiar  with  and  who  knew  tlic  administration  of  the  Smithsfinian 
Institutio?i  in  all  its  parts,  he  w^as  no  less  great  for  the  rare  ability 
with  which  he  cared  for  and  managed  its  finances.    Here,  too,  as  iti 
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all  else,  he  was  modest  and  without  pretension,  but  firm  and  nn- 
fliuehino:  in  the  poh'oy  whieli  he  porsueel^  iiiitl  which  was  crowned 
witli  such  prominent  suc<"css.  He  was  learned  in  the  science  of 
finance,  and  his  knowledge  and  opinions  on  important  occasions 
were  sought  and  adopted  by  others.  But  in  the  administration  of 
the  funds  of  the  Institution  his  financial  theory,  in  practice,  was 
reduced  to  two  simple  rules  from  which  volumes  of  useful  instruo- 
lion  may  be  drawn,  and  if  wisely  followed^  how  much  of  what 
are  called  the  misfortunes  of  the  world  would  be  averted.  Indeed, 
an  approximate  adherence  to  his  rules,  and  the  financial  world 
would  hardly  have  been  darkened  by  the  floods  of  such  light  as  has 
been  deluged  npon  it.  Pay  as  you  tio* — Spend  less  than  yoltk 
INCOME.  These  were  the  two  rules  that  lie  laid  down  for  hm  course 
of  action,  and  he  followed  them  witliout  a  single  departure.  There 
were  times  of  pressing  necessity  and  great  desirability  of  extending 
the  fields  already  ooc*upied  and  of  seeking  new  ones  by  the  Institu* 
tion.  But  Professor  Henry  still  held  to  his  rules  with  an  iron  hand 
and  a  Spartan  will.     The  end  agam  ilhistrates  his  wisdom. 

A  condensed  statement  of  tlje  Smithsonian  fund  at  tlie  end 
of  Professor  Henr^'^s  administration  as  its  Secretary  shows  as 
follows : 

The  amount  originally  received  as  the  bequest  of 
James  SMirnsox,  of  England,  depaBited  in 
the  Treasuiy  of  the  Uaited  States  in  at^cordance 
with  the  act  of  Congress  of  August  10,  1846, 
was 0515, 169  00 

The  residuary  legacy  of  Smithson,  received  in 
1865,  deposited  in  the  Treasury  of  the  United 
States  in  accordance  with  the  act  of  Congress  of 
February  8,  1867__. — ^.__„_ 26,  210  63 

Total  bequest  of  Smithson, 541, 379  63 
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Amount  brought  forward $541,379  63 

Amount  deposited  in  the  Treasury  of  the  United 
States  as  authorized  by  act  of  Congress  of  Feb- 
ruary 8,  1867,  derived  from  savings  of  income 
and  increase  in  value  of  investments 108,  620  37 

Amount  received  as  the  bequest  of  James  Ham- 
ilton, of  Carlisle,  Pennsylvania,  February  24, 
1874 1, 000  00 

Total  permanent  Smithson  fund  in  the  Treasury 

of  the  United  States  bearing  interest  at  6  per 

cent.,  payable  semi-annually  in  gold 651, 000  00 

To  that  sum  should  be  added  as  the  present  value 

of  State  stocks  held  by  the  Institution 35, 000  00 

Making  a  total  fund  of 686, 000  00 

In  addition  to  the  above  the  Institution  has — 

Cash  on  hand  for  current  operations 25, 000  00 

Value  of  building  and  furniture,  cost 500, 000  00 

Value  of  library 200, 000  00 

Value  of  stock  on  hand  of  its  own  publications, 

including   twenty-one    quartos    and    fifteen 

octavos,  wood-cuts,  and  plates 50, 000  00 

Value  of  philosophical  apparatus 5, 000  00 

Value  of  works  of  art 2, 000  00 

Total 1,  468, 000  00 

The  foregoing  statement  shows  a  fund  and  property  of  the  Insti- 
tution of  nearly  one  and  a  half  millions  of  dollars  in  gold,  or,  to 
analyze  a  little,  a  fund  of  six  hundred  and  fifty-one  thousand 
dollars  at  an  interest  of  six  per  cent,  per  annum  for  the  yearly 
operations  of  the  Institution.  This  is  noticeable  particularly  in 
tlie  fact  that  the  fund  has  been  increased  nearly  one  hundred  and 
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fifty  thousand  dollars  over  and  above  the  sum  bequeathed  by  Mr. 
Smithson.  The  other  property  of  the  Institution  in  value,  as  has 
been  stated,  is  over  seven  hundred  thousand  dollars.  Such  is  the 
correct  statement  of  the  fund  and  financial  condition  of  the  Smith- 
sonian Institution  at  the  decease  of  Professor  Henry.  For  him 
how  proud  the  record,  and  for  the  future  usefulness  of  the  Institu- 
tion how  grand  the  prospect!  With  this  flattering  condition  of  its 
finances,  the  Institution  may  widen  its  present  and  enter  new  fields 
to  seek  for  additional  knowledge  to  be  diffiised  among  men,  while 
Professor  Henry,  its  world-distinguished  secretary,  shall  be  remem- 
bered away  in  the  stillness  of  ages  as  one  of  the  most  learned  men 
of  his  time  and  a  benefactor  of  mankind. 


ADDRESS 

OP 

HON.  ROBERT  E.  WITHERS. 


This  thronging  hall^  this  august  assemblage,  this  imposing  pageant 
are  suggestive  and  significant  to  ad^ree  that  anticipates  and  almost 
consummates  the  duty  of  the  hour. 

The  death  of  the  soldier,  the  patriot,  or  the  statesman  who  has 
won  glory,  honor,  or  distinction  in  the  public  service,  has  usually 
been  made  the  occasion  of  impressive  memorial  ceremonial;  for  as 
different  as  nations  are  in  many  other  respects,  they  all  agree  in 
this, — gratitude  for  distinguished  services,  and  reverence  for  the 
mighty  dead.  This  is  a  feeling  peculiar  to  no  era  or  country;  it 
is  common  to  all  mankind — whether  civilized  or  savage,  barbarous 
or  refined.  The  rude  tumuli  of  the  savage,  the  magnificent  mau- 
solea  of  the  East,  and  the  marble  monuments  of  the  West,  alike 
point  to  where  sleep  the  ashes  of  the  warrior,  the  patriot,  and  the 
sage  whose  services  have  endeared  them  to  their  countrymen  and 
whose  deeds  have  rendered  their  nation  illustrious. 

I  see  around  me,  congr^ated  in  this,  the  capitol  of  a  great  nation, 
its  highest  functionaries  in  the  executive,  l^slative,  and  judicial 
departments  of  government,  distinguished  diplomatic  representa- 
tives of  almost  every  civilized  people,  the  chiefest  dignitaries  of 
church  and  state,  men  most  renowned  in  peace  and  in  war,  those 
most  honored  in  the  world  of  science,  of  literature,  and  of  art, 
convened  to  do  homage  to  the  memory  of  one  whose  brow  was 
decked  neither  with  the  laurel  wreath  of  the  conqueror  nor  yet 
vrith  the  civic  crown  of  the  statesman.  He  chose  rather  to  dedi- 
cate his  powers  to  the  pursuits  of  science,  to  the  investigation  of 
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those  abstruse  and  oirult  problcni?^  whk*h  baffle  the  cffbrti^  of 
scientists,  hoping  thus  j^ercbancc  to  add  to  the  stores  of  human 
knowledge  and  the  happiness  of  human  life.  Surely,  mankind  an? 
not  mere  followers  of  fame  nor  blind  worshipers  of  Mammon^  but 
are  prompt  to  recognize  true  greatness  wherever  found. 

When  James  Smithson's  munifiwnt  donation  to  the  cause  of 
knowledge  w£is  hendded  to  the  world,  seientii^ti?  and  Viterali  diflered 
widely  in  their  views  of  the  proper  method  of  earrjung  into  effect 
the  wishes  of  the  donor,  and  of  utilizing  tlie  bequest.  Many  were 
the  suggestions  and  varied  the  projects  whieh  were  successively  pro- 
poPw?dj  c^onsidercx;!,  and  rejected*  Steadily  ailhering  to  his  ovra  far- 
seeing  convictions,  Professor  Henry  finally  securetl  such  legislation 
B8  was  necessary  to  consummate  with  literal  exactitude  the  wishes  of 
the  generous  donorj  and  from  tliat  hour  the  SmitlLsonian  Institu- 
tion has  been  dedicated  to  its  great  work,  *'the  increase  and  diffu- 
sion of  knowledge  among  men/' 

Himself  arranging  all  the  details  whereby  these  i"^ults  could  be 
most,  surely  attained^  the  work  of  original  investigation  has  under 
his  guidance  gone  steadily  forward,  until  to-day  the  name  and  fame 
of  the  Smithsonian  Institution  and  its  late  seeretarj*  are  known  and 
appreciated  among  the  nations  of  the  earth,  whei-ever  knowledge 
has  found  a  votar>'  or  science  an  abiding  place.  The  system  is 
unique,  for  neither  in  the  Old  World  nor  the  New  is  its  counter- 
part to  be  found,  and  I  may  safely  say  that  its  achievements  are 
as  widely  known  and  as  highly  valued  in  other  continents  as  in 
this.  Time  will  not  suflSce  to  enumerate  the  varied  and  a^^^ful 
results  which  have  been  thas  attaine+l;  but  we  know,  and  the  world 
knows,  tliat  to  the  sagacity,  industry,  and  adminlstrntive  ability  of 
JcJSEPH  Henry  is  alone  due  the  credit  of  this  great  sueec^ss. 
Unwilling  to  lessen  the  interest  or  mar  the  beauty  of  the  biograph- 
ical sketch  to  which  you  will  soon  listen,  the  preparation  of  whieli 
has  been  delegated  to  the  able  hands  of  one  wlio  knew  him  long 
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and  intimately,  I  forbear  to  do  mon>  than  briefly  glance  at  some  of 
the  mlii'iit  [HnntA  of  Professor  Heniiy^s  cliara<?ter  and  services. 

To  speak  of  hira  as  he  was  is  to  praise  him ;  to  describe  his  daily 
walk  and  conversation  as  he  lived,  moved,  and  had  his  being  is  his 
highest  eultigy.  He  was  not  a  genius.  The  charaeteristics  of  Ids 
mind  are  typified  rather  by  the  steiidy  ilhimination  of  the  well- 
trimmed  lamp,  than  by  the  scintillations  of  those  brilliant  pyro- 
technies  whieJi  for  a  while  dazzle,  startle,  and  amaze,  but  suddenly 
expire  in  the  bWkness  of  darkness  forever.  Simplicity,  purity, 
and  earnestncj^  were  his  chief  attributes;  guileless  and  unaffet^tctl 
as  a  child  he  was  wise  with  more  than  worldly  wi:?dom.  Genius 
may  be  admired  as  the  mountain  torrent  or  tlie  lightning's  flitsh  for 
its  force  and  brilliancy,  but  a  biglier  homage  is  due  to  morality  and 
virtue,  which  should  guide  the  strength  of  the  one  and  the  splendor 
of  the  other  to  beneficent  results* 

That  "knowledge  is  power"  has  lieen  accepted  as  an  axiom, 
but  it  is  a  power  for  good  or  for  evil ;  it  becomes  a  blessing  or  a 
curse  as  it  is  well  or  illy  used.  It  is  a  treasure  above  all  price  when 
consecrated  to  the  cause  of  morality  and  virtue,  but  an  inexhausti* 
ble  fountain  of  woe  when  wedded  to  immoralitj*  and  vice. 

If  these  things  be  true,  then  may  we  confidently  point  to  him  as 
an  example  cjilculated  to  inspire  a  deeper  reverence  for  tlie  majesty 
of  virtue  in  public  and  in  private  life,  and  as  furnishing  a  higher 
incentive  to  virtuous  deeds  of  emulation  in  his  ooiintr}Tnen. 

He  acted  on  the  principle  tliat  no  success  in  life,  whether  meaa* 
ured  by  wealth  or  fume,  could  compensate  for  tlie  loss  of  that  calm 
suui^hine  uf  conscious  integrity,  and  that  deserved  praise  so  surely 
awarded  a  life  of  iwefiilncse  and  beneficence. 

Viewing  the  mere  acquisition  of  wealth  with  philosophio  indif- 
ference, he  was,  nevertheless,  as  a  financier  a  model  of  sagacity. 
The  full  and  satisfa(?tory  detail  to  which  you  have  just  lii^tenefl  of 
the  principles  which  guided,  and  tlie  succt^ss  wIjicIj  attinded  his 
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atlmiuistnitioii   of    the   funds   intmsted   to   his  management  will 
abuntljintly  verify  thiH  asscTtion, 

In  hh  own  aifaii*s,  however,  he  exhihited  an  indiflereocse  to  gain 
Avhieh  was  by  many  ref^jardeil  ai?  ahnost  inexcusable,  ConscHi-mtod 
to  the  cause  of  science,  he  freely  and  unselfishly  gave  to  mankind 
the  results  of  all  his  discoveries.  When  with  untiring  assiduity  he 
had  traced  to  its  matrix  tlie  germ  of  a  useful  idea,  and  became 
satisfied  that  he  had  brought  to  light  a  principle  destined  to  l>enelit 
his  fellow-man^  he  left  to  others  the  task  of  applying  this  principle 
and  reaping  the  pecuniar)^  recompense,  while  he,  again  returning  to 
the  domain  of  original  research,  boldly  invaded  tlie  very  penetralia 
of  nature's  laboratory  in  quest  of  further  knowledge.  This  trait  of 
his  character  is  strikingly  illustrated  in  the  history  of  the  electric 
telegraph,  for  Uj  him  is  the  world  indebted  for  the  discovery  of  the 
jjrinciple  from  which  has  been  developed  by  the  labors  of  others 
such  wondrous  results.  In  these  results,  with  tlieir  accompanying 
emoluments,  he  liad  no  share,  nor  ever  seemed  to  r^ard  them  as  of 
the  slightest  moment. 

"  Though  thus  devoted  to  scientific  pursuits  and  standing  second 
to  none  in  the  expansive  breadtli  of  his  inquiries  or  the  acuteness 
of  his  analytical  investigations,  Professor  Henry  belonged  not  to 
the  class  of  ultra-scientists,  whose  sharpenal  faculties  forbid  the 
re<x>gnition  of  a  first  great  cause,  and  whose  boasted  reason  scorns  to 
accept  the  simple  stor}'  of  the  Cross.  The  uniform  tenor  of  a  long 
life,  the  unsullied  purity  of  his  character,  the  uniform  practice  of 
all  the  Christian  virtues,  the  regular  attendance  nptm  the  Christian 
ministry,  and  the  testimony  he  left  us  in  his  dying  hour,  all  attest 
tliat  fiir  him  fixith  had  bridgetl  the  dark  gulf  which  separates  tlie 
SL*en  from  the  unseen,  anil  led  him  safely  through  the  gates  into  the 
eternal  city  whose  builder  and  maker  is  God. 
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PROFESSOR  ASA  GRAY, 

IN  BEHALF  OF  THE  BOABD  OF  REGENTS. 


The  R^nts  of  the  Smithsonian  Institution^  on  the  day  following 
the  obsequies  of  their  late  Secretary,  resolved  to  place  upon  record, 
by  the  hands  of  their  committee,  a  memorial  of  their  lamented 
associate.  The  time  has  arrived  when  this  should  be  done,  now  that 
the  Institution  enters  upon  another  official  year,  and  its  bereavement 
is  brought  freshly  to  mind. 

Although  time  jnay  have  assuaged  our  sorrow,  as  time  will  do, 
and  although  the  recollection  that  a  well-^pent  life  was  well  appre- 
ciated and  not  prematurely  closed,  should  temper  r^ret,  yet  they 
have  not  dulled  our  sense  of  loss,  nor  lessened  our  estimate  of  the 
signal  services  to  science,  to  this  Institution,  and  to  the  general 
good  which  remarkable  gifte  and  a  devoted  spirit  enabled  this  man 
to  render. 

If  we  would  fit  this  memorial  to  the  subject  of  it,  we  must  keep 
in  mind  Professor  Henry's  complete  and  transparent,  but  dignified 
simplicity  and  modesty  of  character,  in  which  a  delicate  sense  of 
justice  went  along  with  extreme  dislike  of  exaggeration,  and  aver- 
sion to  all  that  savored  of  laudation. 

Yet  it  is  not  for  ourselves,  his  associates — some  of  few,  some  of 
many  years — that  this  record  is  made;  nor  need  we  speak  for  that 
larger  circle  of  his  associates,  the  men  of  science  in  our  land,  who 
will,  in  their  several  organizations,  recount  the  scientific  achieve- 
ments of  their  late  leader  and  Nestor.  And  nothing  that  we  can 
say  will  enhance  the  sentiments  of  respect,  veneration,  and  trust  with 
which  he  was  regarded  here,  in  Washington,  by  all  who  knew  him, 
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whether  of  high  or  humble  station.  Even  those,  here  or  elsewhere, 
who  came  only  into  occnsioDal  intertourse  with  him,  will  remember 
that  thoughtful  and  benignant  face; — certainly  it  will  be  remem- 
bered by  those  who,  in  that  recourse  to  him  which  it  was  always  easy 
to  gain,  have  seen  the  mUd  seriousnees  of  a  somewhat  abgtraetcd 
and  grave  mien  change  into  a  winning  smile^  sore  precursor  of 
pleasant  words,  cheerful  attention^  and,  if  need  were,  wise  ooansel 
and  cordial  help.  But  we  are  all  passing,  as  he  has  passed,  and  the 
tribute  to  hb  memory  which  it  is  our  pri\a]ege  to  pay,  is  a  duty  to 
those  who  are  to  come  after  us. 


Joseph  Hexby  was  of  Scotch  descent.  His  grandparents, 
paternal  and  maternal,  landed  at  New  York  from  the  same  vessel 
on  the  day  before  the  battle  of  Bunker  Hill.  The  Henbys  settled 
in  Delaware  County,  the  Alkxajndeijs  in  Saratoga  County,  New 
York-  Of  his  father,  William  Henry,  little  is  known.  He  died 
when  liis  oldest  son,  Joseph,  was  eight  or  nine  years  old.  His 
mother  lived  to  a  good  age,*  He  was  born  at  Albany  very  near 
the  close  of  the  last  century.f  His  boyhood  was  mostly  passed 
with  his  maternal  grandmother  in  the  country  at  Galway.  His 
early  education  was  such  as  a  country  common  school  would  furnish 
to  a  lad  of  inquisitive  mind  but  no  aptness  for  study.  The  fond- 
ness for  reading  came  early,  but  in  a  surreptitious  way. 

One  day,  in  the  pursuit  of  a  pet  rabbit,  he  penetmted  through  an 
opening  in  the  foundation- wall  of  the  village  meeting-house.  A 
glimmer  of  light  enticed  him  through  the  broken  floor  into  a  room 
above,  in  which  an  open,  bookcase  contained  the  village  librarv". 
He  twik  down  a  book  —  Brooks's  Fool  of  Quality— was  soon 
absorbed  in  the  perusal,  returned  again  and  again  to  this,  whicb  he 

•  81i«  in  remembered  as  a  lady  of  win d lug  n^flnemetit  of  mien  and  cJiftractcr,  of 
■mall  fll«e,  with  tl^Hcato  Grecian  featurefi,  6dr  oomplexloiif  and  when  young  che  Is 
8Ald  in  have  b«en  very  boanllfni. 

fTho  dat<^,  Dt'cembcr  17, 1 7W.  given  In  the  AmorU^ou  Cytf-loptHllus,  appears  Ijo  he 
wrong;  was  p(:'rhai>ii  mi«i>rliited.  Theru  i»  lillki  daubL  that  hu  wae  bora  on  the  ITtti 
of  December,  17SI9. 
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said  was  the  first  book  he  ever  opeDed  vohintarily,  and  to  all  the 
works  of  fiction  which  the  libmry  contained.  Access  in  the  regtdar 
way  was  soon  granted  to  him* 

The  lad  at  this  time  was  a  clerk,  or  office-boy,  in  the  store  of  a 
Mr.  Brqdebick*  He  returned  to  Albany  at  the  age  of  fourteen 
or  fifteen.  We  may  count  it  as  a  part  of  his  education  that  he  there 
served  a  brief  apprenticeship  to  a  pilvei^raith,  in  which  he  acquired 
the  mauiial  dexterity  afterward  so  useful  to  him.  Opportunely 
perhaps,  the  silversmith  soon  failed  in  business,  and  young  IIexry 
was  thrown  out  of  employment.  Hijs  powers  were  now  developing, 
but  not  in  the  line  they  were  soon  to  take.  To  romance  reading 
was  now  joined  a  fondness  for  the  theater.  Not  content  with  seeing 
all  the  play^  he  couhl,  he  found  his  way  l)chind  the  scenes,  and 
learned  the  inethrHls  of  producing  stage  efi'ccts.  He  joined  a  juve- 
nile forensic  and  theatrical  society,  called  the  Eoetrum,  and  soon 
distingiiishctl  himself  in  it  by  his  ingenuity  in  sti^  arrangements. 
He  was  made  president,  and  having  nothing  else  to  do  at  the  time, 
he  gave  his  whole  attention  to  the  Rostrum.  He  dramatizetl  a  tale, 
wrote  a  comedy,  and  t<x>k  a  part  in  its  repi'esentation.  Unusually 
comely  in  form  and  features,  and  of  prepossessing  address,  our 
future  philosopher  was  in  a  fair  way  to  become  an  actor,  perhaps  a 
distinguished  one. 

But  now  a  slight  illness  confined  him  for  a  few  days  to  hLs  mother's 
house.  To  while  away  the  hours  he  took  up  a  small  Ixjok  which  a 
Scotchman,  who  tlien  occupied  a  room  in  the  house,  had  left  upon 
Ms  mother's  table.  It  was  *^ Lectures  on  Exi^erimental  Philosophy, 
Astronomy,. and  Chemistry,  intended  chiefly  for  the  use  of  young 
persons,  by  G.  Gregor)%^'  an  English  clergyman.  It  is  an  unpre- 
tending volume,  but  a  sensible  one.  It  begins  by  asking  three  or 
four  questions,  such  as  these : 

** You  throw  a  stone,  or  shoot  an  arrow  into  the  air;  why  does  it 
not  go  forward  in  the  line  or  direction  that  you  give  it?     Why  does 
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it  stop  at  a  certain  distance,  and  then  return  to  you?  -  .  -  On 
the  contrary,  why  does  flame  or  smoke  always  mount  upwanl, 
though  no  force  Ls  used  to  send  them  in  that  direction?  And  why 
should  not  the  tlame  of  a  candle  drop  toward  tlie  floor  when  you 
reverse  it,  or  hold  it  downward,  instead  of  tnming  up  and  aseonding 
into  the  air?  -  -  -  Again,  you  look  into  a  clear  well  of  water 
and  see  your  own  face  and  figure,  as  if  painted  there.  Why  is  this? 
You  are  told  that  it  is  done  by  reflection  of  light  But  wliat  is 
reflection  of  %ht?'* 

Yoiujg  Hexry's  mind  was  aroused  by  these  apt  questions,  and 
alkireii  by  the  explanations;  he  now  took  in  a  sense  of  what 
knowledge  was.  The  door  to  knowledge  opened  to  him,  that  door 
w^hieh  it  thence  became  tlie  passion  of  his  life  to  oi>en  wider. 
Thenoefortli  truth  charmed  him  more  than  fiction*  At  tlie  next 
meeting  of  his  dmraatic  association  he  resignetl  the  office  of  president 
and  tiMik  his  leave  in  a  valedictory  addreas,  in  which  he  assui-ed  his 
comnxdes  that  he  should  now  prepare  to  play  his  part  on  another 
sttige,  with  nobler  and  more  impressive  scenes.  The  volume  itself 
is  preserved  in  Professor  Henry's  library.  On  a  fly-leaf  is  the 
following  entry: 

"This  book,  although  by  no  means  a  profound  work,  has,  under 
Providence,  exerted  a  remarkable  influence  upon  my  life.  It  acci- 
dentally fell  hi  to  my  hands  when  I  was  about  sixteen  years  old,  and 
was  the  first  work  I  ever  read  with  attention.  It  opened  to  me  a 
new  world  of  thought  and  enjoyment;  invested  things  before  almost 
onnotieeil  wnth  the  highest  interest;  fixed  my  mind  on  the  study  of 
nature,  and  caused  me  to  resolve  at  tlie  time  of  rtmling  it  that  I 
would  kn mediately  commence  to  devote  my  life  to  the  acquisition 
of  knoivledge.*' 

The  pursuit  of  elementary  knowledge  under  difficulties  and  pri- 
vations now  comment^^.  At  first  he  attended  a  nightr-sehcMil,  wdiere 
he  soon  learned  all  the  master  could  teach.     At  length  he  entered 
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oy  Academy,  earning  the  means  at  one  time  by  teaching  a 
"coSntry  district  st^hcKil,  hktAir  by  serving  as  tator  to  the  sons  of  Geti- 
cml  Stephen  Van  Rensselaer  the  patrooo*  Then  he  took  the 
direction  of  a  road-survey  aeroes  the  southern  portion  of  the  State, 
from  West  Point  to  Lake  Erie,  earning  a  little  money  and  much 
credit.  He  returned  to  Albany  Acudcmy  as  an  assistant  teacher, 
hot  was  very  soon,  in  1828,  appointed  professor  of  mat.hemati<». 
He  hml  already  chosen  his  field,  and  began  to  make  physical  inves- 
tigations. 

It  19  worth  noticing  that  just  when  Henry's  youthful  resolution 
to  devote  his  life  to  the  accjuisition  of  knowledge  was  ready  to  bear 
fruit,  another  resolve  was  made,  in  England,  by  anotlicr  scientific 
investigator,  James  S^jitilson,  in  his  will,  executcxl  in  October, 
1828,  wherein  he  devoted  his  j>atrimony  "to  FotiND  at  Wash- 
ington an  establishment  for  the  increase  AN1>  DIPFtrsiON 
OF  KNOWLEDGE  AMONG  MEN."  Who  could  have  thought  that  the 
poor  lad,  Avho  resolvetl  Uy  seek  for  knowletlge  as  for  hid  treasure, 
and  the  rich  man  of  noble  lineage,  who  resolvetl  that  his  treasure 
should  increase  and  diffuse  knowledge,  would  ever  stand  in  tliis 
interesting  relation ;  that  tlie  one  would  direct  and  shape  the  estab- 
lishment which  the  other  willed  to  be  founded ! 

The  young  professor's  position  was  an  honorable  but  most 
labiDrious  one.  Although  Albany  At^emy  was  said  by  the  distin- 
guished president  of  Union  College  in  those  days  to  be  "a  ciollege 
in  disguise/*  it  began  its  work  low  down.  Its  new  professor  of 
mathematics  had  to  teach  seven  hours  of  every  day,  and  for  half 
of  this  time  to  drudge  with  a  large  class  of  boys  in  the  elements 
of  arithmetic^  But  he  somehow  found  time  to  ciirry  on  systemat- 
it^Uy  tlie  electro-magnetic  researches  which  he  had  already  begun. 
In  die  very  year  of  his  appointment,  1828,  he  described  in  the 
Transactions  of  the  Albany  Institute  a  new  application  of  the 
galvanic  multiplier,  and  throughout  that  year  and  the  two  next  he 
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carried  on  those  investigations  which,  when  published  at  the  begin- 
ninii:  of  the  enduing  year,  January ^  1831,  in  that  notable  first  paper 
ill  the  Americun  Jonrual  of  St^ient^  and  the  Arts,  at  once  brought 
Henry's  uame  to  the  front  line  among  the  discoverers  in  electro- 
magnetism. 

Sturgeon  may  be  said  to  have  first  mode  an  electro-magnet ; 
Henry  undoubtally  made  the  electro-magnet  what  it  is.  Just 
after  Barluw,  in  England,  had  declared  that  there  could  be  no 
elwtric  telegraph  to  a  long  distance,  Henry  disco vered  tliat  there 
could  be,  how  and  why  it  could  be ;  he  declared  publicly  its  practi- 
mbility,  and  illustrated  it  experimentally  by  setting  up  a  telegraph 
with  such  length  of  wire  as  he  could  conveniently  command, 
delivering  signals  at  a  distance  by  the  sounding  of  a  belL 

Previously  to  his  investigations  the  means  of  developing  mag- 
netism in  soft  iron  were  imperfectly  understood  (even  though  tJie 
law  from  which  they  are  now  seen  to  flow  had  been  mathematit^ally 
worked  out  by  Ohm),  and  the  electro-magnet  which  then  existed 
was  inapplicable  to  the  transmission  of  power  to  a  distance.  Henry 
finst  rendered  it  applicable  to  the  transmission  of  mechanical  power 
to  a  distance;  was  the  first  at^tually  to  magnetize  a  piece  of  iron  at 
a  distaneej  and  by  it  to  deliver  teiegraphic  signals.  He  also 
showed  what  kind  of  battery  must  be  employed  to  project  the 
current  through  a  great  length  of  wire,  and  what  kind  of  coil 
siioidd  surround  the  magnet  used  to  receive  this  current  and  to 
<lo  the  work,  * 


•The  following  appear  to  be  the  main  points  In  the  order  of  dlRooverj'  which 
\(hI  to  the  electro-magnetic  telegniph,  Thoy  are  here  condensed  from  Professor 
HKTfBY'8  **8tatementp"  In  the  " Proceedings  of  the  Regents/'  puljllshed  In  th«> 
Smithsonian  Report  for  the  year  1857,  and  from  a  note  appended  by  Mr.  Wllllum 
B.  Taylor  to  hlft  '* Memoir  of  Jobeph  Henuy  and  his  Belentiflc  Work/'  reiid 
before  the  Phllosophleal  Boclcty  of  Washington  : 
lBlt>-l820.  OK118TED  Rhovi  ed  that  a  magnetie  needle  Ib  deltectetl  by  the  action  of  a 

current  of  galvanle  eleetrlolty  paselng  near  It.    It  recently  rtpp<-ar»  th«t  this 

dlitc€>very  had  already  been  made  ua  early  ats  the  year  18U2,  by  Romagneisi:, 

and  publlfihcd  in  18ft>. 
1830.  Arago  discovered  that  white  a  galvanic  current  I»  itossing  through  a  copper 

wire  It  is  ciipablu  of  Uev eloping  magnetism  In  soft  Iron. 
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For  the  telegraph,  and  for  electro-magnetic  machines,  what  was 
now  wanted  was  not  discovery,  but  invention,  not  the  a^^eertainment 
of  principles,  but  the  devising  of  methixis.  These,  the  proj>er 
subjects  of  patent,  have  lieen  supplied  in  various  yray^  aud,  m  to 
the  telegraph,  with  wonderful  efficiency;^ — in  Europe,  by  the  trans- 
mission of  signs  through  the  motion  of  a  magnetic  neetlle;  in 
America,  by  the  production  of  sounds  or  records  by  the  electro- 
nifignct.  MoRSK  was  among  the  firnt  to  undertake  tlie  enteriirise^ 
and,  when  directed  to  the  right  way  through  Professor  CfALE*8 
acquaintance  with  Henry 'b  published  researches,  he  carried  the 


183).  AMfilitll  dtBcovered  that  two  wire*  through  wlilch  currents  are  pairing  In  the 
«hme  dtroctlcin  attruct^  and  lo  opposite  (llrc^cOoriB  repel,  each  other;  imd  thenea 
he  Inferred  that  magnetism  confilHt«  la  the  atrmctfon  of  ek^ctiical  curri^ntu 
revolving  ill  right  anplt^s  to  the  Mne  jotiijiag  the  two  poles  of  Iho  riing^iji>t,  and 
|«  produced  in  a  bar  of  Kto^l  ur  Iron  by  Indiietion  from  a  scries  of  electrical 
currents  revolving  in  the  «ime  dlreetlun  at  right  angles  143  the  axlB  of  the  him 

WO.  ScKWEiooEit  in  the  wimo  year  produced  the  (.cftlviinninfter. 

1825.  ftTrKfiEo?(  iimdo  the  eleclro-rrmKnel  by  bending  the  bar,  or  rather  n  piece 
of  Iron  wire,  into  the  form  of  a  horst^shoe.  coverlnif  it  with  -varnish  to  tnsuluto 
It,  And  surrouudlng  It  With  a  helix  of  wire  the  tarns  of  which  were  at  tk  dis- 
tance. 

1S29-I830.  FlBiniY,  in  accordance  with  the  theory  of  AmpIirk,  produced  the  Intensity 
or  spool-wound  magnet,  influlating  t!ie  wire  Instead  of  the  rod  or  bar,  and 
covering  the  whole  Burlhce  of  the  trou  with  a  series  of  coils  In  close  contact, 
Ite  ejct«uded  the  principle  to  the  full  by  winding  i^uccesslve  itrata of  itistilated 
wire  over  each  other^  thus  producing  a  compound  helix  formed  of  a  long  wire 
of  many  colls.  At  the  same  time  he  devclopeil  the  relation  of  the  intonKlty 
magnet  to  the  InteuKlty  battery,  and  their  relatlouM  to  the  rnagnet  of  quantity. 
He  thus  made  the  electro-magnet  ca]iablo  of  tninsmltting  power  to  a  long 
dlstani-e,  demonHtratcd  the  principle  and  perfected  the  magnet  applicable  lo 
the  purpose,  was  the  first  netnxiUy  to  niagnetlJEO  a  piece  of  Iron  at  a  dlKtancCt 
and  to  demonstrate  and  declare  the  applicability  of  the  elect ro-iaaic act  to 
telegraphy  at  a  distance.  Using  the  terminal  short-circuit  mn^juet  of  quantity, 
and  the  armature  an  the  signaling  device,  he  wh«  the  first  to  make  l»y  It 
acouiitlc  Rlgnals,  sounding  a  bell  at  a  distance  by  means  of  the  elcetrci-magnet. 

U/HL  WtuiZR  tliscovered  that  the  conduct! ng-wlre«  of  an  electric  telegraph  could 
tK»  left  without  Insulation  except  at  the  points  of  (support. 

1883;,  OAuaa  Ingeniously  arranged  the  application  of  a  dual  sign  In  such  manner 
jw  to  produce  a  true  alphabet  for  telegniphy* 

1830.  Bakixi^  invented  and  hrought  Into  use  a  couBtant  galvanic  battery. 

lKf7.  STBUTFTKri.  discovered  that  the  eartli  may  form  the  returning  half  of  the 
circuity  BO  that  a  single  conducting  wire  BUIHce**  for  telegraphy, 

lSf7,  Mouse  iwlopted,  through  the  agency  of  Dr.  LEOTsAnn  Gale,  the  principle  of 

*     the  I{E?fRY  electro-magnet,  and  made  of  the  armature  a  recording  instrument. 

18718.  Morsf:  devised  his  ^Mot  and  dafib"  alphabet,  a  great  Improvement  upon  the 
GAt'ss  and  Stkinheil  alphal>eta» 

16-11.  MoMHK  Buggented  and  brouglit  into  use  Uio  system  of  relay-miMnietA,  and 
rcla>*4*ircuU«,  to  roinXorce  the  current. 
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latter  iiicxie  into  practical  and  most  euoccssfiil  exiriition.  If  Henry 
had  patented  liirf  discovery,  which  he  was  urged,  but  deeliued  to  do, 
Morse  eould  have  patented  only  his  alphabetieal  mode  of  signaling, 
and  i>erhai)s  the  use  of  relay-batteries,  the  latter  indispensable  for 
long  lines  upon  that  system. 

The  scientific  ai?  well  as  popular  effect  of  Professor  ITeniiy's 
fii-wt  pajK^r  in  Sillinian*s  Journal  was  immediate  and  great,  Witli  tlie 
same  battery  that  Stitrgeox  used  be  develo[ied  at  least  a  hundral 
times  more  magnetism.  The  instantaneous  production  of  magnets 
lifting  four  hundred  and  twenty  times  their  own  weight,  of  those 
wiiieh  with  less  than  a  pint  of  dilute  acid  acting  on  two  hands* 
breadth  of  zinc  would  lift  seven  hundretl  and  fifty  pounds,  and 
this  afterward  carried  up  to  a  magnet  lifting  tliirty-tliree  hundre(.l 
pounds,  was  simply  astonishing.  Yet  it  was  not  these  extraordinary 
results,  nor  their  mechanical  applications  which  engaged  Professor 
Henry*8  attention  so  much  as  the  prospect  they  opened  of  a  way 
by  which  to  asoend  to  higher  discovery  of  tlie  laws  of  nature.  In 
other  hands,  his  discoveries  furnished  the  means  by  w^hich  diamag- 
netism,  magnetic  effects  on  polarized  light,  and  magneto-electricity — 
now  playing  so  conspicuous  a  part — soon  came  to  be  known.  In 
his  own  hands,  the  immediate  discovery  of  the  induction  of  a  cur- 
rent in  a  long  wire  on  itself*  led  the  way  to  his  next  fertile  field 
of  inquiiy,  the  following  up  of  which  caused  unwise  tardiness  in 
the  announcement  of  w^iat  he  had  already  done.  For  it  is  within 
our  knowledge  that  tlie  publication  of  the  piper  which  initiated  his 
fame  had  been  urged  for  months  by  scientiiic  friends,  and  at  length 
was  hastened  by  the  annonncexnent  of  some  partly  simOar  results 
rea^Jicd  in  a  diiFercnt  way  by  Moll,  of  Utrecht.  In  a  letter  not 
long  afterward  written  to  one  of  us,  Profeasor  Henry  had  occasion 
to  declare:  ''My  whole  ambttion  is  to  t^tablish  for  myself  ami  Iq 
deserve  tlie  reputation  of  a  man  of  science/*     Yet  throughout  Ids 

•  Anuounccd  iu  Amcrluaii  Journal  of  8clutiuc  aud  the  Arta  in  liiS2. 
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lite  ardor  for  disc'overy  and  piiro  love  of  knowk^tlge  were  unaMi'nded 
by  eorresponding  cijigcrness  for  publicsitioti.  At  the  I'loso  of  that 
very  yeafj  1832,  however,  he  did  announee  the  drawing  uf  a  spark 
fn»m  a  magnet,  that  first  fact  in  juagneto-electricity,  and,  as  he 
supposed,  a  new  one.     But  he  had  been  anticipated. 

In  May,  1830,  Professor  Henry  married  Harriet  L.  Alex- 
ander, of  Schenectady,  New  York,  w^ho,  with  three  daughters, 
giirvives.  Two  earliei*  cJiildren  died  in  infancy,  and  a  sou  in  early 
manhood. 

Pleasant  in  most  respects  as  his  situation  at  Albany  was,  it  was 
not  an  unwelcome  invitation  which,  in  the  summer  of  1832,  it 
became  the  duty  and  the  privilege  of  the  most  venerable  of  our  num- 
ber, then  viee-prei?ident  of  the  College  of  New  Jei*sey,  to  give  to 
Professor  Hen'BY,  offering  him  the  chair  of  Natural  Philosophy  at 
Princeton.  By  this  early  call  that  college  secured  him  for  her  owhi 
during  the  years  most  prolific  for  science.  It  was  on  a  later  occasion 
that  8ir  David  Bre^^ster  wrote:  "The  mantle  of  Franklin 
lias  fallen  upon  the  shouldei^s  of  Henry/'  But  the  auret^le  was 
already  visible  to  his  fellow- workers  in  science;  and  Silliman, 
Renwick,  and  Tohrey  urged  his  acceptance  of  the  new  position, 
and  congratulatetl  Princeton  upon  the  acquisition. 

The  professorship  came  to  him  unsought.  In  his  last  address  to 
one  of  the  learne<l  soc*ietics  over  whicli  he  presided,  Profc^s^or  Henry 
mentions  that  the  various  offices  of  honor  and  raponBibiUty  which 
he  then  held,  nine  in  number,  had  all  been  pressed  ujKtn  him;  that 
he  never  occupied  a  position  for  w^hich  he  had  of  his  own  will  and 
action  been  made  a  candidate.  It  did  not  occur  to  him  at  that 
moment  to  make  one  exception.  When  a  pupil  in  Albany  Academy 
he  once  offered  himself  as  a  teacher  of  a  country  district  school. 
The  scIkhiI  trustees  tli<jught  him  too  young,  but  took  him  on  trial 
at  eight  dollars  a  month.  At  the  beginning  of  the  scwnd  month 
they  raised  his  pay  to  fifteen. 
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At  Princeton  Pmfessor  Henry  found  congenial  companions  and 
duties  well  suited  to  his  powers.  Here  he  taught  and  investigated 
for  fourteen  fruitful  and  happy  years;  here  he  professed  the  faith 
tliat  was  in  him,  entering  into  the  oommunion  of  the  PresbytcTian 
Church  J  in  which  he  and  his  ancestors  were  nurtured;  and  here 
he  developed  —  what  might  not  have  been  exi>eeted^ — a  genius  for 
education.  One  could  count  on  hh  being  a  clear  expositor,  and  his 
gifts  for  experimental  illustration  and  for  de\ising  appiratus  had 
been  already  shown.  But  now,  as  a  college  professor,  the  question 
how  to  educate  came  before  liim  in  a  broader  way.  He  appreciated, 
and  he  made  his  associates  and  pupils  appreciate,  the  excellence  of 
natural  philosophy  for  mental  discipline,  for  training  at  once  both 
the  ob«er\ing  and  the  reasoning  faculties.  A  science  which  rises  from 
the  observation  of  the  most  familiar  facts^  and  the  questioning  of 
these  by  experiment,  to  the  consideration  of  causes,  the  ascertaining 
of  hnra,  and  to  the  most  recondite  conceptions  respe<?ting  the  consti- 
tution of  matter  and  the  interplay  of  forces,  offei-s  discipline  to  all 
the  intellectual  powers,  and  tasks  the  highest  of  them.  Professor 
Henry  taught  not  only  the  elementary  facts  and  general  principles 
from  a  fresh  survey  of  both,  but  also  the  methods  of  pliilosophical 
investigation,  and  the  steps  by  w^hich  the  widest  genertdizations  aiid 
the  seemingly  intangible  conceptions  of  the  higher  physira  have  been 
securely  reached.  He  exercised  his  pupils  in  deducing  particular 
results  from  admitted  laws,  and  in  then  ascertaining  whetlier  what 
was  thas  deduced  actually  occurred  in  nature;  and  if  not,  why  not. 
Though  very  few  of  a  college  class  might  ever  afterward  undertake  a 
physical  or  chemical  investigation,  all  w^ould  or  should  l>e  concerned 
in  the  acxjuisition  of  truth  and  its  relations;  and  by  knowing  how 
truth  was  won  and  knowledge  advanced  in  one  field  of  inquiry, 
they  would  gain  the  aptitude  which  any  real  investigation  may 
give,  and  the  confidence  that  springs  from  a  clear  view  and  a  sure 
grasp  of  any  one  subject. 
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lie  underst4x>d,  as  few  do,  the  importance  of  analog)'  and  hyjioth- 
esis  in  science.  Premising  that  liy]X)thesis  should  always  l^e  founded 
on  real  analogies  and  used  interrogatively^  he  commended  it  as  the 
prerequisite  to  experiment,  and  the  instrument  by  which,  in  tlie 
hands  of  sound  philosophers,  mo^t  discoveries  have  been  miwle.  This 
free  use  of  hyj>othests  as  the  servant  and  avant-courier  of  research  ^ — 
as  means  rather  than  end — is  a  notable  characteristic  of  IIexuy. 
Hia  ideas  on  tlie  subject  are  somewhat  fully  and  characteristically 
expounded  by  himself  in  his  last  presidential  a/ddress  to  the  Philo- 
sophiml  Society  of  Washington, — ^one  which  he  evidently  felt 
would  be  tlie  last. 

How  Henuy^  was  valued,  honored,  revered  at  Princeton,  tlie 
memorial  published  by  his  former  associates  there  feelingly  declares. 
What  he  did  there  for  science  in  those  fourteen  years  would  be  long 
to  tell  and  difficult  to  make  clear  without  entering  into  details, 
here  out  of  place.  Happily  the  work  has  been  done  to  our  hand 
by  the  Professor  himself,  in  a  t*ommunication  which  is  printed 
in  the  in<lcx  volume  of  the  Priuctiton  Bcviuw,  and  reprinted  in  the 
Princeton  Memorial. 

One  of  these,  of  tlie  Princeton  period,  ought  to  be  mentioned* 
It  is  upon  the  origin  of  mechanical  power  and  its  relations  to  vital 
force.  It  is  a  characteristic  example  of  Profe^or  Henry's  happy 
mode  of  treating  a  scientific  topic  in  an  untethnical  way.  It  also 
illustrates  his  habit  of  simply  announcing  original  ideas  without 
putting  them  prominently  forward  in  publication,  as  any  one  who 
was  thinking  of  himself  and  of  his  own  fame  wonld  be  sure  to  do. 
The  doctrine  he  announced  was  communicated  to  the  American 
Philosophical  Society  in  1844  in  brief  outlines.  He  developcKl  it 
further  in  an  article  published  in  the  Patent  Office  Rejiort  for  1856, 
t^^ve  years  later;  a  medium  of  publication  which  was  naturally 
overlooked.  Only  at  a  friend's  desire  was  the  paper  reprodu(jcd, 
in  1860,  in  the  American  Journal  of  Science,  where  it  would  be 
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noticed.  The  attention  of  Professor  Henry  was  turnetl  to  the 
topic  (as  we  happen  to  know)  by  an  abstract  %vhicJi  was  gi%"en  to 
him  of  Dumas*  celebrated  lecture,  in  1 841,  on  the  Chemical  Statics 
of  Organized  Beings,  If  he  had  published  in  1844,  with  some 
fullness,  as  he  then  wrought  them  out,  his  conception  and  his  attract- 
ive illustrations  of  tlie  sources,  transforraation,  and  equivalence  of 
mechanical  power,  and  given  them  fitting  publicity,  Henry's  name 
would  have  been  prominent  among  the  pioneers  and  founders  of 
the  modern  doctrine  of  the  conser\^ation  of  energy. 

In  the  year  1837  Professor  Hekry  first  visited  Europe,  and 
came  into  personal  communication  with  the  principal  men  of  science 
of  England,  Scotland,  and  France.  One  of  us  had  the  pleasure,  a 
few  years  afterward,  of  hearing  Faraday  speak  of  Henry  in 
terms  of  hearty  regard  and  admiration.  The  two  men  were  in 
some  respects  alike,  wholly  alike  in  genuine  simplicity  of  character 
and  in  disinterested  devotion  to  scientific  discovery.  They  were 
then  rival  investigators  in  the  same  line;  and  the  race  for  a  time 
was  not  unequal,  considering  how  Henry  was  weighted  with 
onerous  professional  work.  For  Faraday,  while  that  most  acute 
mind  retained  its  powers,  there  was  the  congenial  life  of  pure 
research,  undlstracted  by  cares  of  administration  or  of  instruction, 
beyond  a  few  popular  lectures;  supplied  w^th  every  means  of 
investigation;  stimulated  by  the  presence  or  proximity  of  many 
fellow-workere;  rewarded  by  discovery  after  discovery,  and  not 
unconscious  of  the  world's  applause — such  was  the  enviable  life 
of  the  natural  philosopher  favorably  placed.  But  in  this  country, 
where  fit  laborers  are  few,  duty  rather  than  ioelination  must  deter- 
mine their  work,  Midway  in  his  course  Professor  Henry  was 
called  to  exchange  a  position  which  allowed  the  giving  of  consider- 
able time  to  original  researches,  for  one  of  greater  prominenoCi  in 
which  these  had  practically  t-o  be  aljandoned.  Not,  indeed,  that 
this  was  assuredly  exijct^ted,  but  it  was  contemplated  as  probable. 
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And  the  event  justified  the  apprehension,  while  it  opened  other 
fields  of  not  inferior  usefulness. 

In  August,  184«>,  the  aet  of  Congress  establishing  the  Smith- 
sonian Institution  wits  ptUNsed  and  approved.  On  the  7th  of  Sep- 
tember ensuing,  the  Regents  held  their  first  meeting.  On  the  3d 
of  December  following  tliey  resolved : 

"That  it  is  esscaitial  for  the  advancement  of  the  projKT  interests 
of  the  trust  that  the  Secretary  of  the  Smitlisouian  Institution  be  a 
man  pos^^sing  weight  of  character  and  a  high  grade  of  talent; 
and  that  it  Is  further  desirable  that  he  possess  eminent  scientific 
and  general  atMjuirenients;  that  he  lie  a  man  capable  of  advancing 
scieoee  and  promoting  letters  by  original  research  and  effort,  well 
qnalifial  to  act  as  a  respected  channel  of  com nmni cation  between 
the  Institution  and  scientific  and  liu^rary  individuals  and  soeietiea 
in  tJiis  and  foreign  countries;  and,  in  a  word,  a  man  worthy  to 
represent  before  the  world  of  science  and  letters  the  Institution 
over  which  this  Board  presides.'' 

Immediately  follo^vlng  the  adoption  of  this  resolntion,  Profess<3r 
JiJSEPH  Henry,  of  Princt^ton,  w^as  clcctt^l  Secretary.  On  the  Hth 
of  December  a  letter  was  re^  from  him  accepting  the  appointment. 
At  the  meeting  a  week  later,  he  appcareil  and  entertMl  upon  the 
duties  of  his  office.  From  this  time  the  biography  of  Professor 
Henry  is  the  Iiistory  of  the  Institution,  That  histor>^  is  set  fortli 
in  the  Secretary's  annual  reports,  pi'esented  by  the  Board  of  Regents 
to  Congress,  and  it  need  not  he  recapitulated.  A  few  words  may 
give  some  idea  of  the  deep  impression  he  made  upon  the  Institution 
while  it  was  yet  plastic. 

Some  time  before  liis  appointment  he  had  l>een  requested  by 
meml^rs  of  the  Board  of  Regents  to  examine  the  will  of  Smithson, 
and  to  suggest  a  plan  of  organization  by  which  the  ohjei*t  of  the 
bequest  might,  in  his  opinion,  best  be  realized.  He  did  so,  and  the 
plan  he  drew  was  in  their  hands  when  he  wtis  chosen  Secretary. 
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As  he  himself  siimmed  it  up,  the  plan  was  based  on  the  conviction 
"  that  the  intention  of  the  donor  was  to  advance  aoience  by  original 
researt*li  and  pobtication;  that  the  establishment  was  for  the  benefit 
of  mankind  general ly»  and  that  all  unncoessaiy  expenditures  on 
local  objects  would  be  vitdations  of  the  trust/'  The  plan  proposed 
was,  in  the  leading  feature,  "to  a^ist  men  of  science  in  making 
original  researches,  to  publish  them  in  a  series  of  volumes,  and  to 
give  a  ei>py  of  these  to  every  first-c*lass  library  on  the  fac^e  of*  the 
earth/^ 

His  "  Prograrame  of  Organization/'*  filled  out  in  its  details  and 
adjusted  to  the  conditions  prescribed  by  tlie  law  and  by  the  action 
of  the  Regents,  \vas  submitted  to  the  Board  in  the  following  year, 
was  adopted  as  its  "governing  i)oliey/*  and  it  has  been  reprinted,  in 
full  or  in  part,  in  almost  every  annual  report.  All  w^ould  understand, 
therefore,  that  Professor  Hexby's  views  were  approved,  and  that 
they  would  l)e  carried  into  effect  as  far  and  as  fast  a^  they  com- 
mended tlieinselves  to  the  judgment  of  the  Regents,  and  as  oppor- 
tunity made  them  practicable. 

If  tlie  Institution  is  now  knowTi  and  praised  throughout  the 
w^orld  of  science  and  letters,  if  it  is  fulfilling  the  will  of  its  founder 
and  the  reasonable  expectations  of  the  nation  which  accepted  and 
established  the  trast,  the  credit  is  joainly  due  to  the  practical  wis- 
dom, the  catholic  spirit,  and  tlie  indomitable  perseverance  of  its 
first  Secretar}%  to  whom  the  e^tablisliing  act  gave  much  power  of 
shaping  ends  which,  as  rough-hewn  by  Congress,  ijrere  sasceptible 
of  various  diversion.  For  Congress,  in  launching,  did  not  shape 
the  coursie  of  the  Institution,  except  in  a  general  way.  And 
in  intrusting  its  guidance  to  the  Regents,  the  law  created  only 
one  salaried  and  permanent  oflBcer,  the  Secretary,  on  whom,  by  its 
tenna  and  by  the  conditions  of  the  ease,  it  devolved  great  responsi- 
bility and  commensurate  influence.  Some  of  us  are  old  enough  to 
rememl>er  the  extreme  diversit)'  of  opinion  in  Congress  over  the 
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use  to  he  made  of  Siwithson's  legacy*  One  party,  headed  by  an 
emiDcnt  statesman  and  ex-President,  cndeavon?d  to  found  with  it 
an  a^tronomiail  oh^T\*iiton%  for  whic-h  surely  the  ixvuntry  neeti  not 
l)e  indebted  to  a  foreigner.  A  larger  party  strove  to  sceure  it  for  a 
library;  not,  probably,  because  they  deemed  tliat  use  meet  relevant 
to  the  founder's  intention,  but  becnuse  rival  schemes  might  fritter 
a^^y  the  noble  bequest  in  popular  lecturing,  itinerant  or  stationaiy, 
of  which  the  supply  and  the  quality  are  in  this  country  equal  to 
the  demand;  or  in  the  dissemination  of  elementar)'  knowledge  by 
the  printing-press,  as  if  that  were  beyond  the  reach  of  private 
enterprise;  or  in  setting  up  one  more  college,  university,  or  other 
educational  establishment  on  half  an  endowment;  or  in  duplica- 
ting museums  and  cabinets,  which,  when  supported  by  a  fixed  cap- 
ital, necessarily  soon  reach  the  statical  condition  in  which  all  the 
inc-ome  is  absorbed  in  simply  taking  care  of  what  has  been  accu- 
mulated* 

Congress  rejected,  one  after  the  other,  the  schemes  for  making  of 
the  Institution  an  observatr>r)%  a  library,  a  normal  school,  and  a 
lecturing  c^ttabii.shmcnt  with  proffissors  at  Washington.  It  created 
a  Board  of  Regents,  cliargc*!  it  with  the  care  of  the  collections  and 
museums  lx4oDging  to  the  United  States ;  authorized  the  expendi- 
ture, if  the  Regents  saw  fit,  of  a  sum  not  exceeding  twenty-five 
thousand  dollare  annually  for  the  formation  of  a  library;  and  in 
all  else  it  direcrtwl  them  to  make  such  disposal  of  the  income  "as 
they  shall  deem  best  suited  for  the  promotion  of  the  purpose  of  the 
testator." 

Under  this  charter,  and  with  the  oouree  of  the  Institution  still 
to  be  marke<l  out,  it  is  not  surprising  that  the  official  adviser  and 
executive  of  the  Board  should  IcMjk  to  tlie  will  of  Smithson  for  the 
controlling  intiTpretation  of  the  law*  He  knew  moreover  tliat  in 
an  i^icr  will,  Smithsok  had  bequeathed  his  fortune  to  the  Ruyal 
Society  of  London,  an  institution  expressly  for  the  furtherance  of 
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scientific  research ;  and  that  he  chang€d|  as  we  may  say,  tlie  trustee- 
ship for  a  purely  personal  reason.  Henry  took  his  stand  on  the 
broad  and  simple  terms  of  the  liequest,  "for  the  increase  and  dif* 
fuiBion  of  knowledge  among  men."     And  he  never — 

Naj'rowed  bis  mit]d« 
And  to  locality  gave  wbut  was  meant  for  mankind. 

He  proposed  only  one  restriction,  of  obvious  wisdom  and  neces- 
sity, that,  in  view  of  the  limited  means  of  the  Institution,  it  ought 
not  to  undertake  any  tiling  which  could  be  done,  and  well  doue^  by 
other  existing  instrumentalities*  So,  as  occasion  arose^  he  lightened 
its  load  and  saved  its  energies  by  giving  over  to  other  agencies  some 
of  its  cherished  work — meteorology ^  for  instance,  in  which  a  most 
popular 'bureau  now  usefully  expends  many  tiuies  more  than  the 
whole  Smithsonian  income. 

He  has  in  these  last  years  signified  his  desire  to  go  still  further 
in  this  direction,  and  to  have  the  institution  relieved  from  the  charge 
of  the  National  Museum,  now  of  imperial  dimensions  and  impor- 
tance. His  reasons  were  summed  up  in  a  few"  words  in  his  last 
report,  along  with  his  synopsis  of  the  appropriate  functions  of  the 
Institution,  which  he  prays  may  not  be  merged  in  or  overshadowed 
by  any  establishment  of  the  Government,  but  may  stand  "free  to 
the  unobstructed  observation  of  the  whole  world,  keeping  in  per- 
petual remembrance  the  will  of  its  founder/'  Its  true  functions 
he  declares  are  — 

"First.  To  enlarge  the  bounds  of  human  thought  by  assisting 
men  of  science  to  make  original  investigations  in  all  branches  of 
knowledge;  to  publish  these,  and  to  present  copies  to  all  the  prin- 
cipal libraries  of  the  world.  Second,  To  institute  inveRtigations 
in  various  branches  of  science,  and  explorations  for  the  collection 
of  specimens  in  natural  history  and  ethnology,  to  be  distributed  to 
museums  and  other  establishments.  Third.  To  diflfiise  knowleclgr 
by  carrying  on  an  extended  international  series  of  exchanges  by 
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which  the  accounts  of  all  the  original  researches  in  science,  the 

educational  progress^  aiid  tlie  general  advantx;  of  civilization  in  the 
New  World  are  exchanged  for  similar  works  of  tlie  Ok!  ^\^3rld»'' 

The  plan  which  our  late  Secretary  originated  has  commended 
itself  to  tlie  judgment  of  successive  Boards  of  Regents,  and,  we 
may  be  permitted  to  add,  is  now  approved  wherever  it  is  known 
and  imderst*x>d. 

Pi^ofcssor  Henry  took  liis  full  share  of  the  various  honorable 
duties  to  which  such  men  are  cmlled.  He  wtis  in  turn  President 
of  the  Ameriimn  Association  for  the  Advancement  of  Science,  in 
the  year  1849;  of  the  S(x*iety  for  the  Advancement  of  Education, 
in  1855;  a  Trustee  of  Princeton  College,  and  of  Cohimbian  Uni- 
versity, al&o  of  the  Corcoran  Gallery  of  Art,  in  which  the  Smith- 
sonian Institution  deposits  ite  art  collet^tions ;  Visitor  of  the  Gov- 
eniment  Hospital  for  the  Insane;  President  of  the  Philosophit^al 
Society  of  Washington;  President  of  the  National  Academy  of 
Sciences  at  Washington.  For  many  years  a  member  of  the  Light- 
House  Board,  to  which  he  gave  gratuitous  and  invaluable  services 
as  Chairman  of  its  committee  on  experiment*?,  he  added  for  the 
last  seven  yeara  the  chairmanship  of  the  Ix^ard  itself,  in  his  adminis- 
tration no  sinecure.  Advice  and  investigation  were  sought  from 
him,  from  time  to  time,  by  every  department  of  Government,  All 
were  sure  that  his  advice  was  never  biased  by  personal  interest; 
and  his  sound  judgment,  supi>orted  by  spotlt^  character,  was 
greatly  deferred  to. 

We  have  said  that  in  coming  to  Wasliington  a  career  of  investi- 
gation was  exchanged  for  a  life  of  administration*  It  should  rather 
be  said  that  his  investigations  thereafter  toc^k  a  directly  practical 
turn,  as  Iiis  mind  wns  brought  to  bear  upon  difficult  questions  of 
immediate  importance  which  were  referred  to  him  by  Government 
or  came  in  the  course  of  official  duty.  In  the  light-house  service 
alone  his  timely  experiments  upon  lard -oil  lighting,  and  the  firmness 
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with  which  he  pressed  his  eoiipliisions  into  practice  when  sperm-oil 
became  dear,  has  already  saved  more  than  a  million  of  dollars;  the 
adaptation  of  mineral  oil  to  the  lesser  lights  made  another  great 
saving;  and  the  results  reached  by  his  recent  investigations  of  the 
oonditioDs  which  influence  the  transmission  of  sound  and  their  ap- 
plication Ui  acoustical  signaling  are  not  to  be  valueil  by  the  saving 
of  money  only- 
It  was  in  the  prosecution  of  tha^  last  investigations,  over  a  year 
ago,  and  probably  in  consequence  of  ex|M>sure  in  them,  at  the  light- 
house station  on  Staten  Island,  that  an  intimation  of  the  approach- 
ing end  of  these  labors  was  received.  Yet  a  few  montlis  more 
of  useful  life  were  vouchsafe*!  to  him,  not  free  from  sulftriug, 
but  blessed  with  an  uncloudetl  mind  and  borne  ^rith  a  serene 
spirit;  and  then^  at  midday  on  the  13th  of  May  last,  the  scene 
was  closed* 

At  the  sepulture  of  his  remains  (on  the  16th)  and  afterward,  it 
was  generally  remarked  at  Washington  that  never  before  had  the 
funeral  of  a  pri%^ate  citizen  called  forth  such  sense  of  loss,  such 
profound  demonstrations  of  respecl  and  afiection. 

It  is  not  for  us  to  assign  Professor  Henry's  place  among  the  men 
of  science  of  our  time.  Those  who  do  this  will  probably  not&  that 
his  American  pretlecessors  were  Fba>'KX,in  and  Rumford;  that  all 
three  were  what  we  cull  self-raade  men;  that  all  three,  after  having 
proved  their  talents  for  original  investigation  in  physics,  were  called 
in  their  mature  years  to  duties  of  administration  and  the  conduct 
of  aflFair^.  There  are  interesting  parallels  to  be  drawn  from  their 
scientific  work,  if  one  had  time  to  trace  them. 

Not  often  is  a  great  Juan  of  science  a  good  man  of  business. 
Henry*s  friends  at  Princeton,  who  besought  hira  not  to  abandon 
the  peaceful  academic  life  which  he  was  enjoying  and  the  quiet 
pursuits  wliich  had  given  him  fame,  were  surprised  when  in  another 
sphere  he  developed  equal  talents  for  organization  and  adininistra- 
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tion.  We  have  seen  how  hn  always  developt'd  the  talent  to  do 
wisely  and  well  whatever  lie  uiidertciok.  His  weil-jxjised  spirit,  at 
onee  patient  and  masterful,  ainsertcd  itself  in  the  trials  he  encountered 
in  the  early  years  of  the  Institution,  and  gave  assunince  that  he  could 
deal  with  men  as  well  as  with  the  forces  of  nature. 

Again,  not  often  is  a  man  of  st^ienre  free  from  the  overmastering 
influence  of  his  special  purisuit.  More  or  less  liis  **  nature  is  subdued 
to  what  it  works  in,  like  the  dyers  hand/'  Now,  Henry's  mind 
was  unoolored  by  the  studies  of  his  predilection*  His  catholic  spirit 
comes  out  in  his  definition  of  science :  "  Science  is  tlie  knowledge 
of  the  laws  of  phenomena,  whether  they  relate  to  mind  or  mutter*" 
It  appears  in  his  ehoice  of  the  in  vest  igut  ions  to  be  ftirthereil  and 
memoirs  to  be  publish<xl  by  the  Institution,  These  nowhere  show 
the  bias  of  a  sj>ecialist^ 

Then,  he  was  a  careful,  painstaking  man,  very  solicitous —  perhaps 
unduly  anxious— about  the  particulars  of  everything  for  which  he 
felt  responsible^  Therelbre  be  was  sometimes  slow*  in  making  up 
his  mind  on  a  pmetieal  question.  May  we  here  t*ondescejid  to  a 
trivial  anecdote  of  his  early  boyhooil,  which  he  amusingly  related 
to  one  of  us  many  years  ago  and  pleasantly  recalled  at  one  of  our 
latest  interviews.  It  goes  back  to  the  time  when  he  was  first  alloweil 
to  have  a  pair  of  boots,  and  to  choose  for  himself  the  style  of 
them.  He  was  living  with  his  grandmother  in  the  country,  and 
the  village  Crispin  c<juld  offer  no  great  choice  of  patterns;  indeed, 
it  was  narrowed  down  to  the  alternative  of  round  toes  or  square. 
Daily  the  boy  visited  the  shop  and  pondered  the  alternatives,  even 
wliile  the  manufacture  was  going  on,  until  at  length  the  shoemaker, 
who  could  brook  no  more  delay,  took  the  dilemma  by  Ijoth  horns 
and  produced  the  most  remarkable  pair  of  boots  the  wearer  ever 
bad;  one  boot  round-toed,  the  other  square-toed. 

Deliberate  as  Henby  was  in  after  years,  taught  by  this  early 
keaon  he  probably  never  again  jK)6tponed  decision  till  it  w^as  too 
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lak^  to  eliCKjse.  One  result  of  <lae  deli  1m?  rat  ion  was  that  lie  rarely 
had  to  diatige  his  Jiiind.  When  he  had  taken  his  eoun^e,  lie  liekl 
to  it.  His  patience  and  kindne&s  under  demands  upon  Lis  time 
were  something  wonderful.  Some  men  are  thus  patient  from  easy 
gofxl-nature ;  Henry  was  so  from  principle.  A  notieeable  part  of 
the  Sei^retary's  eorresjwnclenee  Avas  with  a  elass  of  men  —  more 
nunieroiis  than  would  be  supiM>sed — ^wlio  thought  they  had  dis^xiv- 
ered  new  laws  of  nature  or  new  applications  of  them,  and  who 
apjiealed  to  him  to  make  their  diseoveries  known.  The  Hei^retarj' 
never  returned  a  curt  answer  to  such  appeals  or  iufjuiries,  whether 
made  personally  or  hy  letter.  Many  are  the  houm  which  lie  would 
eonscicntionsly  devote  to  such  pamdoxii'al  schemes — sometiuics  of 
wonderful  ingenuitj' — ^and  to  the  dictation  of  elaborate  replies  to 
them.  Detecting  far  down  in  the  man's  mind  the  germs  of  the 
fallacy  which  had  misled  him,  he  would  spare  no  pains  to  present 
it  and  its  consequences  so  plainly  to  his  btnvildered  correspoudait 
that  he  could  11  nd  his  own  way  out  of  it;  while  at  the  saiue  time  he 
awarded  oretlit  and  encouragement  for  whatever  wm  true,  probable, 
or  ingenious* 

Although  of  sensitive  spirit  and  with  a  just  sense  of  what  Tvas 
due  to  himself.  Professor  Henry  kept  free  from  controversy.  Once 
he  took  op  the  j)en,  not  because  his  discoveries  were  set  at  naught, 
but  because  his  veracity  was  impliedly  assailed.  His  dignified 
rental  of  undeniable  facts  ( in  his  Annual  Report  for  1857 )  was  all 
that  was  necessary,  and  not  even  a  word  of  indignant  comment  w^as 
added. 

He  left  his  scnentific  work  to  form  its  part  of  the  histor}^  of  science 
and  to  be  judged  by  scientific  men.  The  empiric  he  once  senten- 
tiously  defined  to  be  "one  who  appeals  his  cause  to  an  incompetent 
tribnnaL"  He  never  courtetl  publicity;  not  from  fastidious  dislike, 
still  less  from  disdain  of  well-earned  popular  applause,  but  simply 
because  he  never  thought  of  it. 
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His  disinterested  devotiou  to  this  Institution  was  shown  in  many 
ways;  arnon^  others  in  successive  n?fiisals  to  accept  incTea^se  of 
salary  lest  it  shuultl  Ijc  thought  that  the  office  he  held  was  lucrative. 
Twice  or  thrice,  moreover,  while  cumbered  with  anxieties,  he 
pn>mptly  declined  calls  to  positions  of  greater  emolument,  less  care, 
and  abundant  leisure  for  the  pursuits  he  loved* 


We  cannot  here  continue  these  delineations^  and  it  may  be  that 
the  character  of  the  man  has  portrayed  itself  in  general  outlines  as 
the  narrative  proceeded.  But  one  trait  may  not  be  wholly  omitted 
from  the  biography  of  one  wlio  has  well  hotm  called  "the  model 
of  a  Christian  gentleman,"  and  who  is  al^K>  our  best  example  of  a 
physical  phihjsopher.  His  life  was  the  practical  harmony  of  the 
two  characters.  His  entire  freedom  from  the  doubtf^  which  disturb 
some  minds  is  shown  in  that  last  letter  which  he  dictated,  in  which 
he  touches  the  grounds  of  faith  both  in  natural  and  revealed  religion ; 
also  in  his  sententious  declamtion  ujxm  some  earlier  txtusion,  that 
the  person  who  thought  there  could  l)e  any  real  conflict  between 
science  and  religion  must  be  either  very  young  in  science  or  ignorant 
of  religion. 

The  man  for  whom  this  memorial  is  placed  was  a  veteran  in  both; 
was  one  of  that  noble  line  of  natund  pliilosophers  for  whom  we  may 
in  all  sincerity  render  to  Almighty  God  hearty  thanks,  not  only  for 
the  good  example  and  fruit  of  their  lives,  but  also  that,  having 
finished  their  course  in  faith,  they  do  now  rest  from  their  labors. 
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This  eveniDg  from  across  the  sea  there  have  oome  to  us,  by 
means  which  his  genlas  and  immortal  discoveiy  have  made  possi- 
ble, messages,  telling  of  the  estimation  in  which  the  name  and  fame 
of  Henhy  are  held  in  the  Motherland,  By  the  retjuest  of  the 
Eegents  I  will  i*ead  them,  m  that  they  may  become  a  part  of  the 
freoord  which  this  nation  to-night  is  making  io  honor  of  our  greatest 
eon  of  science  since  the  days  of  FRAifKLiN. 

The  first  I  shall  read  is  from  the  University  of  Glasgow: 

London,  January  16,  1879, 

*'Sir  William  Thomson,  of  University  of  Glasgow,  con- 
gratulates your  nation  on  a  perennial  possession,  Henry's  name 
and  works  are  yours  forever,  though  you  now  mourn  the  loss  of 
his  life  among  you/' 

The  next  is  from  the  Anglo-AmericEm  Telegraph  Company: 

London,  January  16,  1879. 

"The  board  of  directors  of  this  company  and  myself  desire  to 
express  our  sympathy  with  the  memorial  services  in  honor  of  the 
late  Professor  Henry,  whi^h  are  to  take  place  in  your  House  of 
Hepresentatives*  We  sincerely  unite  in  tlie  grief  at  tliis  irrepara- 
ble loes  with  the  relatives  and  friends  of  this  great  man,  who  has 
x^ndered  such  signal  services  to  the  science  of  electricity  and  to  the 
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world  in  general^  by  his  important  discoveries.     This  oompany  has 
to  mourn  the  loss  of  a  staunch  friend. 

"The  Right  Hon.  Viscjount  Monck, 
*^  Chairman  of  the  Anglo-American  Company — London J^ 

The  next  dispatch  is  from  the  Eastern  Telegraph  Company  and 
the  direct  United  States  Cable  Company: 

London,  January  16,  1879. 
"Kindly  express  in  the  name  of  my  company,  directors,  and 
myself  our  association  in  spirit  with  the  memorial  services  in  honor 
of  the  late  Professor  Henry,  whose  services  have  been  so  great, 
not  only  to  those  interested  in  electrical  science,  but  to  the  world  at 
large.  The  work  of  such  a  man  as  he,  helps  human  progress;  and 
Professor  Henry  has  left  a  distinct  mark  on  our  times.  We 
sympathize  with  his  family  in  their  sad  bereavement,  and  feel  while 
they  have  lost  a  warm  friend  the  world  has  lost  a  great  benefactor." 

"John  Pender, 
Chairman  of  the  Eastern  Telegraph  Company j 

and  of  the  Direct  United  States  Cable  Company ^ 

"To  Cyrus  W.  Field, 

Care  of  Mr.  Justice  Field, 

Capitol  ma,  WashingUm,  D.  CJ' 
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In  the  opening  years  of  the  present  century  a  learned  Italian 
philosopher  and  experimenter  devised  and  brought  to  the  notice  of 
the  scientific  world  a  new  engine  of  electric  force,  a  oontrivanoe  for 
aocumulating  tlie  pe<mliar  form  of  clectrie  energy,  which  since  the 
observatioas  of  Galyani  had  engaged  the  attention  of  scientific 
men.  So  general  and  profound  was  the  interest  created  by  this 
discovery  that  the  great  First  Consul  of  France  invited  Volta  to 
Paris,  witnessed  his  experiments  with  the  newly  invented  instrument 
in  the  august  presence  of  tlie  National  lastitute,  and  socni  after 
conferred  upon  him  the  highest  scientific  honors  and  tlie  most  distin- 
guishetl  decorations  in  his  gift. 

Striking  as  was  this  tribute  to  the  worth  and  dignity  of  science, 
to  my  mind  the  pr^ent  occasion  constitutes  a  far  grander  recogni- 
tion  than  e<:)uld  be  acoorded  by  a  First  Consul  of  France,  thougli 
he  were  Nab^leon  Bonapaute  himself.  For  here  the  high 
functionaries  and  chosen  representatives  of  a  great  people  are 
aasembled  io  its  Capitol  ahuost  as  if  by  a  spontaneous  impulse  to 
testify  to  the  worth  of  science  and  to  do  honor  to  one  w^ho  ha^  been 
among  the  foremost  in  its  advanc^*ment,  making  this,  perhai>s 
beyond  any  former  *xx3asion  in  the  workl's  histtirvj  a  national  testi- 
monial to  achievements  wrought  in  tlie  peaceful  domain  of  scien- 
tific investigation* 

I  am  unwilling  to  interpret  this  noble  memorial  meeting  as 
inspired  simply  by  a  reganl  for  the  valuable  official  services  of 
the  philosopher  who  wisely,  discreetly,  and  firmly  carried  out  the 
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tnist  comraitted  to  him  by  the  Government  of  tlie  country.  Surely 
it  is  largely  due  to  the  serviees  which  JasEPii  Hexuy  rendered  ^ 
to  mankind  by  his  ^"lentific  diswveries  and  researches.  I^et  tlie 
philosopher  be  ever  so  great  in  the  administration  of  affairs,  even 
though  these  connect  themselves  dire<jtly  with  the  increase  and 
spread  of  knowledge  among  men,  yet  tlic  merit  and  the  glory  of 
the  discovery  of  great  scientific  truths  tmoscend  the  honors  of  any 
merely  administrative  suooesa.  This  o<'ca«ion  then  rises  to  the 
height  of  a  national  recognition  of  science  for  its  own  sake  in 
enlarging  the  sphere  of  human  intelligence,  ajg  well  as  for  its  pro- 
motion of  the  material  welfare  of  mankind,  and  I  do  not  doubt 
that  the  knowledge  of  what  we  arc  this  night  doing  will  every- 
where give  to  men  of  science  a  new  int^*ntive  to  labor,  and  will 
win  for  our  country  an  added  claim  to  the  honors  of  an  advancing 
civilization. 

That  first  year  of  the  century  which  brought  to  view  the  electric 
properties  of  the  voltaic  apparatus  oj>ened  an  active  campaign  in 
this  department  of  research  among  the  physicists  and  chemists  of 
Europe.  Within  a  few  months  of  the  announcement  of  the  electric 
polarity  and  the  physiological  effects  of  the  voltaic  pile,  Nichol- 
son and  Carlisle,  of  England,  discovered  that  its  polar  wires 
had  the  property,  in  transmitting  the  current,  of  deconiiw:)sing 
w^ater,  and  gathering  its  elements  at  opposite  exti'cmities;  and  soon 
with  improved  forms  of  the  apparatus  its  mtu'velous  analytic  power 
was  brouglit  to  l^ear  on  other  liquids  and  solutions,  until,  througli 
the  labors  mainly  of  Berzelius  and  of  Davy,  the  great  generali- 
zation of  electro-positive  and  electro-negative  substances  was  estab- 
lished, and  with  it  the  fruitful  theory  of  the  electro-chemiml  com- 
position of  comjiound  bodies. 

Greatest  among  the  active  investigators  of  this  period  was  Davy, 
wlio,  but  a  few  years  before  an  apothecary^s  apprentice,  was  now 
seen,  inspired  by  the  enthusiasm  of  an  ardent  genius,  applying  the 
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new  instrument  of  research  to  yet  untried  purposes  of  chemical 
analysis.  Davy  was  a  poet  as  well  as  a  philosopher^  and  we  can 
imagine  the  glow  of  poetic  enthusiasm  which  warmed  his  soid  when 
he  saw  for  the  first  time  the  fiery  glohulea  of  i>otiissium  gatlier- 
ingand  exploding  around  the  electric  pole.  And  well  might  his 
prescient  thought  exult,  for  from  this  and  his  immetliately  succeed- 
ing discoveries  it  became  established  that  the  fixed  alkalies  and  the 
earths,  till  then  supposed  to  be  elementary  Ixxlies,  out  of  winch  the 
solid  crust  of  our  globe  is  constituted,  are  nothing  more  than  the 
rust  or  cinders;  that  is,  the  oxides  of  metals  and  metal loidal  bodies. 

Passing  from  the  years  1807-08,  when  these  splendid  discov- 
eries were  made,  we  mark  for  several  years  no  further  brilliant 
achievement  in  electric»al  sc^ience,  but  follow  the  ingenious  laboi's  of 
distinguished  experimentt?rs  in  improving  the  efiiciency  of  the 
voltaic  apparatus,  multiplying  its  applications  and  giving  a  broader 
basis  to  the  laws  of  electro-eheniLstry, 

In  a  little  more  than  a  decade  after  the  era  illustrated  by  Davy's 
experimental  genius,  the  progress  of  our  science  was  signalized 
by  another  moraentoiLS  event,  the  dist^overy  or  more  pro|ierly  re- 
discovery by  the  Danish  philosopher,  Oersted,  of  the  directive 
influence  of  the  voltaic  current  on  the  magnetic  needle,  a  fact  which» 
first  noticed  by  Romagnosi  at  the  beginning  of  the  century,  *  had 
been  practically  overlooked,  hut  wliieh  as  discovered  anew  and 
more  fully  investigated  by  Oersted,  gave  him  a  celebrity  such  as 
a  life-long  devotion  to  science  has  often  failed  to  secure. 

A  relation  l>etween  electricity  and  mj^netism  ha<l  long  been 
suspected,  but  aa  yet  no  demonstration  of  the  nature  of  their  con- 
nection  had  been  attainetL  The  electric  pile  of  Volt  A  and  the 
various  forms  of  galvanic  battery,  exhibiting  opjioeite  electrical 


•In  thff  ttddreas  as  i1eUvcred»  no  reference  wwi  made  to  this  aniiel|iufkvii  of 
OmsrvD'H  dl^rovery;  atid  I  nm  indebted  Ibr  the  oorrectloo  of  the  genemlfy 
acoepted  hlstorj-,  to  Mr.  W'illiam  B.  Tayujr'S  able  Hf«torical  Skt^k'h.  in  Ui<?  HinUh- 
scmlftii  R^'port  for  1S78.— W,  B,  K. 
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polarities  at  their  extremities,  suggested  a  strong  analogy  to  magnetic 
action,  and  led  in  many  minds  to  the  thought  amounting  almost  to 
to  a  conviction  that  there  existed  an  inherent  connection  between 
electricity  and  magnetism. 

The  attempts  to  discover  this  connection  had  been  made  K^ith 
galvanic  piles  or  batteries  whose  poles  were  not  connected  by  con- 
ductors, under  the  expectation  that  these  would  show  magnetic^l 
relations,  although  in  such  cases  the  electricity,  accumulated  at  the 
extremitiei?,  was  evidently  stagnant.  It  was  reserved  for  Oehstei) 
first  to  bring  into  prominent  view  the  fact  that  it  was  not  while 
the  electricity  was  thus  at  rest,  but  while  it  was  flowing  through 
the  wire  connecting  the  two  poles,  that  it  exhibited  magnetic  action, 
and  that  a  wire  thus  carrying  a  current — while  it  had  the  power  of 
aflectiug  a  magnetic  needle,  was  in  turn  susceptible  of  being  acted 
on  by  a  magnet ;  and  this  was  the  initial  step  in  the  science  of 
electro- magnetism. 

The  announcement  of  this  discovery  in  1820  at  once  brought  into 
the  field  a  host  of  experimenters^  reiR*jiting  and  extending  the  oliser- 
vations  of  Oersted,  and  by  various  methods  of  roseareh  multiply- 
ing the  proofs  of  the  magnetic  relations  of  the  voltaic  currents. 
Soon  Arago  and  Dav^^  discovered  the  magnetizing  power  of  the 
voltaic  conductor  on  iron  filings,  and  the  former  found  tliat  when  a 
soft  iron  wire  was  placed  in  a  conducting  helix  it  became  a  tempo- 
rary magnet  as  long  as  the  current  was  maintained.  Now  came 
forward  to  take  part  in  these  investigations  one  who  was  at  the  same 
time  a  distinguLshe*!  mathematician  and  a  great  experimenter,  a 
combination  which  is  to  be  regarded  as  the  consummation  of  power 
in  the  investigation  and  discovery  of  natural  laws. 

The  French  philosopher  Ampere,  here  referred  to,  made  the 
momentous  dis^xwery  that  when  two  wires  are  conveying  currents 
in  the  same  direction  they  mutually  attract,  but  that  when  these 
currents  flow  in  opposite  directions  the  conducting  wires  repeU 
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His  quick  imagination  lecl  him  at  once  to  what  may  be  called  the 
electrical  constructiuo  of  the  magnet.  To  his  thought  each  liuear 
current  is  but  a  magnetic  element^  aud  every  magnet  is  hut  a  cfm- 
geries  of  such  currents  revolving  around  its  axis;  and  he  said  to 
himself,  *'I  will  construct  a  magnet  with  copper  wires,  and  without 
the  metal  hitlierto  supposed  to  be  essential  to  this  result,  for  I  will 
make  the  current  revolve  in  a  copper  helix.**  He  did  so;  sus- 
pended tlie  conducting  helix,  and  found,  as  he  had  expected,  that 
its  ends  w^re  attracted  and  repel leil  by  the  jxvles  of  the  ordinary 
magnet,  and  that  when  free  to  move  it  pointed  like  the  compass 
needle -in  obedience  to  the  earth's  directive  power,  and  that  in  fact 
this  copjier  wire  had  the  distinctive  pn)|>erti^  of  a  magnet. 
Ampere  has  been  styled  the  Newton  of  electricity,  and  his 
electro-dynamic  theory  of  the  action  of  currents  and  of  magnets 
has  been  thought  worthy,  so  far  as  the  logic  of  its  demoostmtion 
is  concerned,  of  a  place  near  the  Principia  of  NE\^"roN, 

ElectroHjynamic  cxpt^riments  were  now  rapidly  multiphnng  and 
numerous  ingenious  fornLs  of  appanitas  w^re  c<int rived  to  illustrate 
the  actions  of  currents  on  each  otlicr  anil  of  currents  on  magnets, 
a  class  of  phenomena  w^hich,  from  their  novelty  at  the  tinie,  as  well 
as  their  intrinsic  interest,  some  of  my  hearers  will  recall  as  having 
been  among  the  most  surprising  and  fast^inating  of  lecture-room 
exhibitions. 

It  ivas  at  this  stage  of  discovery  that  another  scientific  genius, 
Faraday,  who  was  destined  to  be  the  sucx^essor  and  pei^hajB  more 
thaathe  ecjual  of  his  great  instructor,  Davy,  leaving  the  chemical 
labors  in  which  he  had  already  attained  distinction,  entered  the 
field  of  elec;trical  researt^h.  After  aiding  Davy  in  1820  in  repeat- 
ing and  extending  Oeiisted'b  experiments  soon  after  they  had  been 
announced,  he  sutx-eeded  in  prfKlucing,  for  the  first  time,  the  con- 
tinuous rotation  of  a  magnet  around  an  elet^tric  conductor  and  tha 
converse  rotation  of  the  conductor  around  tlie  magnet,  and  a  few 
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yeai's  later  entered  upon  that  series  of  mvestigations  which,  con- 
tinued for  many  years,  gave  to  science,  as  embodied  in  his  well- 
known  "Researches  in  electricity,"  those  varied  and  brilliant  dis- 
coveries which  have  plac^  him  in  the  first  rank  of  the  philosophers 
of  modern  times. 

About  the  same  periofl  our  countryman,  Dn  Robert  Hare,  gave 
a  new  interest  to  the  study  of  electric  currents  in  another  aspect, 
that  of  their  heating  energy,  by  his  invention  of  tlie  caloriiiiotor 
and  deflagrator,  the  early  products  of  his  untiring  ingenuitj',  which 
in  the  laboratories  of  former  years  so  dazzled  us  by  their  exhibi- 
tion of  transformed  electric  power. 

Allusion  has  already  been  made  to  the  observation  of  Arago 
in  1820,  that  an  iron  wire,  surrounded  by  a  helix  conducting  a 
voltaic  current,  became  a  temporar^^  magnet.  In  the  same  year 
ScHWEiGGEH,  of  Hallc,  ooDceived  the  idea  of  greatly  augmenting 
the  deviating  effect  of  an  electric  current  on  a  magnetic  needle 
by  causing  it  to  traverse  suocjessive  parallel  closely  adjacent  ccjils  of 
the  conducting  wire,  in  which  the  needle  was  suspended,  and  in 
this  way  constructed  the  well-known  galvanometer;  an  instrument 
which,  as  improved  by  Nobili,  became  indispensable  in  the  meas- 
urement of  current  electricity,  and  wliitJi  through  the  recent  refined 
improvements  given  to  it  by  Sir  William  Thomson,  tlie  fii'st  of 
living  electricians^  has  been  made  one  of  the  most  [>erfcct  and  deli* 
cate  of  all  known  means  of  mt^asuring  force. 

At  length ,  in  1825,  an  English  electrician,  Sturgeon,  who  had 
done  much  in  the  contrivance  of  eletHro-dynamic  apparatus, 
improved  upon  Auaoo's  experiment  by  using  an  iron  wire  bent 
in  horse-shoG  form  eo veiled  with  non-<*ond acting  varnish,  around 
which  WHS  wound  in  an  open  helix  tlie  t^onducting  wire,  A^  long 
a^the  voltaic  current  was  allowed  to  pass  through  the  conductor 
the  inclosed  iron  wire  was  made  magnetic  with  poles  like  those  of 
a  horse-shoe  magnet.     When  the  current  ceased,  the  magnetic  force 
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f)pciired.  This  \\ajs  Stukgeok's  electro-magnet ;  and  although 
its  lifting-power  was  small  —  limited  at  the  utmost  to  a  few  pounds 
— it  had  the  merit  of  being  in  a  practical  sense  the  first  electro* 
magnet. 

After  making  many  experiments  with  this  ini^trument  and  with 
currents  variously  apj>lie<l>  Professor  Barix^w,  an  English  mathe- 
matician and  engineer,  announced  as  his  conclusion  that  the  current 
of  electricity,  under  thetse  circuniBtances,  is  so  greatly  retarded  in 
its  progress  through  the  wire  that  in  a  short  distauoe  it  is  rendered 
incapable  of  accomplishing  any  decided  medianical  effect.  This 
dLsDouraging  result  was  made  public  in  the  year  1825,  when  in 
many  quarters  schemes  began  to  be  proposed  for  telegraphing 
tlirough  the  medium  of  electric  force,  and  it  seems  for  a  time  to 
have  satisfied  the  minds  of  practical  and  scientific  men  generally 
that  an  electro-magnetic  telegraph  was  impossible. 

During  all  this  time  America  was  comparatively  silent.  It  is 
true  that  Coxe  had  suggested  a  chemical  telegraph ,  and  Hare  had 
made  numenms  improvements  in  galvanic  apparatus,  but  as  yet  no 
representative  of  Frankloi  had  entered  the  field  of  electrical 
feseoreb.  Soon,  however,  there  appeared  on  the  scene,  first  as  a 
country  schoolmaster  and  a  student  in  the  Albany  Academy,  then 
as  a  profei?sor  in  this  Academy,  the  man  whose  worth  and  scientific 
labors  we  are  assembled  to  commemorate,  and  who,  in  virtue  of  his 
various  discoveries  in  electrical  science,  may  well  be  held  entitled 
to  the  honor  of  such  a  representation. 

Beginning  his  career  of  original  experiment  in  1827,  Joseph 
Henry  early  diR^ctcxl  his  thoughts  to  the  improvement  of  electro- 
magnetic apjiaratn*^,  and  especially  to  the  development  of  increased 
force  in  tlie  soft-iron  electro-magnet  He  took  up  the  rude  instru- 
ment of  Sturoeox,  cxj)erimented  with  it,  studied  the  means  by 
which  its  efficiency  could  be  varied  and  augmented,  and  at  length 
iuoueedod  in  so  mcKiifying  its  construction  and  its  relation  to  the 
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exciting  current  as  to  convert  it  into  an  instrument  which,  instead 
of  Ijeing  able  to  bear  a  few  ounces,  or  at  most  a  few  jKiunds,  was 
capable  of  sustaining  a  loaxl  of  hundreds  of  pounds,  and  which  by 
still  later  improvements,  iiertected  soon  after  hh  removal  to  Prince- 
ton, exhibited,  under  the  impulse  of  but  a  moderate  kitterj  power, 
the  enormous  sastaining  fort>e  of  more  than  three  thou,sand  pounds. 

I  can  well  rcmeral)cr  the  astonishment  which  was  created  by  the 
announcement  of  this  result  and  the  delight  of  those  who  first  wit- 
nessetl  it.  As  might  well  be  imagined,  this  striking  achievement  at 
once  drew  the  attention  of  the  scientific  w^orld  to  the  rising  American 
electrician. 

It  was  not  that  there  was  extraordinary  merit  simply  in  con- 
structing an  apparatus  which  would  supi>ort.  one  thoiLsand  pounds 
instead  of  ten,  in  making  a  colosaal  magnet,  but  the  result  claimed 
admiration  be«iuse  of  the  series  of  thoughtful  ex]T<?riments  leading 
to  it  and  to  yet  wuder  applications;  experiments  involving  an  inves- 
tigation of  the  laws  which  regulated  the  relation  between  the  bar 
of  iron,  the  wire  or  wires  whicJi  encircled  it,  the  prolonged  con- 
ductor, and  the  battery  which  furnished  the  power. 

Availing  himself  of  the  principle  already  applied  in  Schweig- 
GER- 8  galvanometer,  Henry  succeeded  in  multiplying  the  effect  of 
the  current  by  causing  it  to  revolve  in  an  insulated  wire  closely 
wound  about  the  iron  core  in  coils  of  many  thicknesses;  and  with 
this  arrangement  he  compared  the  forces  developed  by  currents 
derived  from  different  galvanic  elements  and  through  different 
lengths  of  conducting  wnre,  and  he  soon  established  the  fact  that 
such  currents  were  not  of  necessity  quickly  spent,  as  had  l>een  main- 
taineil  by  Barlow,  Imt  that,  under  proper  conditions,  they  retained 
an  available  magnetizing  force  after  having  traversed  wires  of  con- 
siderable length.  He  showed  that  for  seeurhig  tliis  persistence  over 
gretit  distances  an  intensity-battery  was  required,  while  for  produdng 
great  magnetic  power  near  to  the  source  of  the  current  a  large  sur- 
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face  with  but  few  elements,  that  is,  a  quantity-batter)^,  sliimld  be 
used ;  and  that  in  the  latter  case  the  effect  was  greatly  increased  by 
using  many  separate  ;?hort  coils  to  int^lose  the  magnet,  each  c<3niiected 
widi  the  galvanic  source,  or  in  place  of  these  a  single  thicker  wire, 
forming  thas  what  he  termed  a  "quantity-magnet/' 

It  was  in  this  stoge  of  his  researches  that,  in  1831-'32,  Henry 
produced  a  machine  moved  by  electro- magnetism,  and  exlubitetl  in 
the  Albany  Academy  tlie  memorable  experiment  of  tmnsmitting 
signals  by  means  of  his  electro-magnet  through  more  tlian  a  mile 
of  wire,  and  soon  after  pointed  out  the  application  of  the  principles 
ghown  to  the  transmission  of  intelligence  to  a  distance.  This  was 
undeniably  the  first  example  of  Avhat  was  virtually  an  electro- 
magnetic telegraph,  and  furnished  a  scientific  foundation  for  those 
multip]it.d  inventions  which  in  later  years  have  made  the  electro- 
magnetic telegraph  co-extensive  with  the  civilized  world. 

We  may  not  here  consider  the  various  claims  of  the  ingenious 
inventors  who  in  later  years  originated  the  numerous  details  of 
practical  telegraphy.  It  was  a  pericxl  in  which  cTiscovery  and 
invention  were,  as  it  has  been  said,  *Mn  the  air;'*  and  it  would  Ik* 
imiK^isible  to  assign  to  any,  even  the  most  illustrious  C4>ntributor 
to  the  result,  his  own  precise  share  in  the  general  progress. 

Not  paiLsing  to  make  further  applications  of  the  discoveries  re- 
ferred to,  so  suggestive  of  great  practical  use,  and  not  for  a  moment 
considering  the  profitable  return  which  might  be  se<'ured  from  thcra, 
Henry,  in  the  spirit  of  a  true  lover  of  science,  continue<l  his 
investigations  in  tlie  same  general  field,  and  after  his  removal  to 
Princeton  niiide  other  and  lai^r  additions  to  the  store  of  electrical 
knowledge.  Here,  repeating  an  earliur  experiment,  he  made  the 
important  dL*covciT  of  the  reaction  of  the  current  upon  itself,  caiLS- 
ing  what  is  tsilletl  the  extra-eun-ent,  and  carried  on  the  very  original 
investigations  which  revealc*!  the  existence  and  the  laws  of  induced 
currents  of  suct5essive  orders,  which,  for  their  novelty,  ingenuify, 
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and  conclusiveness  in  the  development  of  an  entirely  new  class  of 
phenomena,  may,  I  think,  he  regarded  as  the  most  remarkable  and 
clas^sical  of  his  electrical  researche^^. 

From  this  time  fonvaril,  until  his  active  scientific  career  was 
interrupted,  and  in  a  measure  terminated,  by  his  removal  to  Wash- 
ington to  assimie  the  great  responsibility  of  the  Smithsonian  trust, 
Henry  continued  his  zealous  investigations.  Passing  in  succession 
into  new  departments  of  physical  inquiry-,  including  questions  in 
atmospheric  electricity,  in  heat  and  light,  and  in  molecular  physics, 
and  embracing  theoretical  generalizations  on  the  origin  of  mechani- 
cal power  and  the  nature  of  vital  force,  he  never  failed  to  enrich 
with  new  facts  and  new  suggestions  every  subject  to  which  his 
philosophical  genius  was  directed.  Indeed,  it  may  well  be  said  of 
him  in  connection  with  science,  as  once  it  w^as  said  of  a  literary 
genius  whom  the  world  admires:  ^' Nihil  ietigU  quod  n(m  omamt** 

Into  the  details  of  these  researches  and  discoveries,  so  full  of 
interest  to  science  and  so  replete  with  pmctical  suggestions,  I  am 
forbidden  here  to  enter,  and  must  leave  them  to  otJier  and  abler 
hands,  and  to  a  less  popular  od-asion.  Neither  can  I  more  than 
passingly  allude  to  tliose  later  lalwrs  of  Henry,  by  which  he  initi- 
ated a  system  of  meteorological  research  on  a  lunform  method  and 
of  national  comprehensiveness,  nor  to  the  great  improvement  which 
he  introduced  in  our  light-hoiLsie  illumination  and  our  fog-signals, 
or  in  connection  with  the  la>^t,  to  the  admirable  series  of  observa- 
tions undertaken  to  elucidate  the  acoustic  phenomena  due  to  varia- 
tions of  atmospheric  movement  and  density,  observations  in  which, 
as  we  all  know,  he  was  zealously  engaged  until  but  a  few  months 
before  the  time  when  the  veteran  philosopher  was  CH>mpelled  by 
failing  health  to  retire  from  the  field  of  his  benefit^nt  acti^^ty. 

On  reviewing  the  long  and  fruitful  career  of  Professor  He>"BY 
we  are  impressefl  by  his  ingenity  and  accuracy  as  an  experimentalist 
and  by  his  clearness  and  breadth  m  a  scientific  thinker.    Of  the  j 
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former  of  these  qimliiicationfi  we  have  proof  id  the  readiness  with 
whicJi  he  c*oulfI  devise  iuemi&,  at  once  simple  and  efficient,  for 
hiii  investigations,  such  as  are  seen  in  the  construction  of  his 
firet  electro-magnetic  machine,-  in  tlie  conversion  of  tlie  electro- 
magnet iuti)  a  means  of  signaling  at  a  distance^  in  the  thermal 
tele8coi>e  by  which  he  noted  the  heat  reflected  from  clouds  or  distant 
objects  on  the  land,  in  his  device  for  measuring  the  velocity  of 
projectiles,  and  in  that  by  which  he  measured  the  tenacity  of  liquid 
films  of  differing  curvature,  anticipating  Plateau's  later  and 
fuller  researches,  and  in  numerous  other  instances  which  we  may 
not  here  recount. 

Of  his  clearness  and  comprehensiveness  in  the  discussion  of 
scientific  questions  perhaps  no  better  example  can  Idc  cited  than  the 
remarkable  paper  on  the  **  Origin  of  mechanical  power  aud  the 
nature  of  vital  force,"  which,  following  at  a  very  short  interval  the 
publications  of  Grove,  Mayer,  and  Joule  on  the  conservation 
of  forces,  for  the  first  time  clearly  expounded  and  illustrated  the 
application  of  this  the  grandest  of  the  generalizations  of  modem 
science  to  the  oi'ganic  world. 

Ingenious,  zealous,  and  patient  in  experiment,  Henry  was  most 
conscientious  in  reporting  liis  results,  allowing  no  preconceived 
theories  to  modify  the  record  or  to  warp  the  conclusions  to  which  it 
pointed.  He  loved  scientific  truth  supremely,  an<l  tJie  discovery  of 
it  was  a  source  of  unalloye<l  delight,  for  he  had  early  l)e€n  a  greedy 
seeker  of  knowledge,  and  had  learned,  as  Lc^rd  Bacon  has  said, 
that  "while  in  all  other  pleasures  there  is  satiety,  of  knowledge 
tlierc  is  no  satiety,  but  satisfaction  and  appetite  are  perpetually 
interchangeable/' 

As  in  the  case  of  most  men  who  have  attained  eminence  in  science, 
Henry  used  his  imagination  as  a  stimulus  aud  even  as  a  guide  to 
hie  investigations;  but  while  in  the  course  of  his  work  he  c*>uld 
not  but  frame  hypotheses,  he  treated  them  as  but  the  scaffolding  to 
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aid  ill  building  the  s*ilid  structure  of  physi.-al  truth j  to  be  thrown 
to  the  grouml  as  ^ot>ii  as  the  walls  were  completed. 

Professor  Henry  was  strongly  imbued  witli  the  spirit  of  induc- 
tive philosophy,  and  knew  how,  in  searching  for  a  true  generalization, 
to  carry  out  the  prooeee  of  successive  exclusioD,  to  try  this  and  then 
the  other  experiment  in  order  to  discover  which  of  his  theories 
corresponded  with  the  facts,  believing,  doubtless,  with  the  wittiest 
of  Frenchmen  that  a  theory  is  like  a  mouse,  which^  after  passing 
through  nine  holes,  may  be  caught  in  the  tenth- 

Although  accustomed  to  distinguish  strongly  between  the  merit 
of  the  discovery  of  a  scientific  principle  and  that  of  invention 
through  which  the  principle  was  to  be  applied  to  the  world^s  use, 
he  well  knew  how  in.separable  are  the  two,  and  how  greatly  even 
inventions  not  directly  inspired  by  science  have  quickened  its  march 
and  extended  tlie  field  of  its  activity.  The  large  humanity  which 
was  a  marked  feature  in  his  character  led  him  to  welcome  heartily 
ev'ery  instiince  of  inventive  application,  as  well  when  simply  oon- 
dncive  to  the  weltare  of  society  as  when  gi\Hng  to  science  a  new 
implement  for  investigation.  Indeed,  the  genius  of  Henry  was 
eminently  practical,  if  we  extend  this  term  to  embrace  the  highest, 
widest,  and  most  enduring  forms  of  utility.  Valuing  highly  a 
l<^timate  hyi>othesis,  he  had,  I  think,  no  relish  for  those  flights  of 
the  imagination  in  which  men  of  science  sometimes  indulge  them- 
selves amkl  regions  of  pure  conjecture  or  of  \'ague  and  indeterminate 
datai  in  the  hope,  by  the  s|iell  of  a  profound  mathematics^  to  convert 
shadowy  sugg^dons  into  substantial  truth. 

Lu^ge  and  accurate  as  were  his  attainments  in  physical  sdenoey 
Hexry  was  too  modest  and  too  just  to  dogmatiiEe  on  questions  in 
n^ard  to  which  opinions  are  divided.  Whatever  were  his  convic- 
tions in  maUers  tmosoeiidiiig  scientific  inquiry  and  proof,  he  did 
not  allow  them  to  be  the  staodanl  by  which  other  coosdeDoes  were 
lo  be  judged,  and  he  felt,  as  I  oaoiiot  but  believe,  that  dognnlisni, 
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where  there  are  grounds  for  doubt,  in  any  province  of  thought,  is 
injurious  to  the  cause  of  truth  and  incompatible  with  that  genuine 
philosophy  which  recognizes  how  small  is  the  segment  of  our  actual 
knowledge  as  compared  to  the  infinite  sphere  of  possible  discovery. 
In  closing  this  imperfect  notice  of  the  labors  and  the  character  as 
a  philosopher  which  have  given  to  Joseph  Henby  so  high  a  place 
among  the  men  of  science  of  our  day,  and  have  won  for  him  the 
crowning  honor  of  this  national  memorial  meeting,  I  am  led  to 
allude  to  the  illustration  which  he  has  furnished  of  the  pecub'ar 
genius  and  temperament  of  the  American  people.  In  his  example 
we  see  that  combination  of  the  practical  and  the  philosophical  which 
we  may  claim  as  characteristic  of  our  nation,  and  which  refutes  the 
charge^  sometimes  made,  that,  although  fertile  beyond  other  nations 
in  invention^  we  do  not  rise  to  the  higher  level  of  scientific  thought. 
Nor  can  I  refrain,  in  this  connection,  from  appropriating  to  our 
country  the  words  in  which  Milton  so  nobly  characterized  the 
capacities  of  the  great  nation  of  which.  In  his  time,  we  were  a  part: 
^^  A  nation  not  slow  and  dull,  but  of  a  quick,  ingenious,  and  pierc- 
ing spirit,  acute  to  invent,  subtle  and  sinewy  to  discourse,  and  not 
beneath  the  reach  of  any  point  the  highest  that  human  capacity  can 
soar  to.'* 
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In  the  presence  of  these  fathers  of  science  who  have  honored  this 
occasion  with  their  wisdom  and  eIoqiienr«,  I  can  do  but  little  more 
than  exprea^  ray  gratitude  for  the  noble  contribution  they  have 
made  to  this  national  expression  of  love  and  reverence.  So  com- 
pletely have  they  covere<J  tlie  ground,  so  fully  ha\'e  they  eketohed 
the  great  life  which  we  celebrate,  that  nothing  is  left  but  to  linger  a 
moment  over  the  tributes  tliey  have  otfered  and  select  here  and  there 
a  special  excellence  to  carry  away  as  a  ]a.sting  memorial. 

No  page  of  homan  history  is  80  lastructive  and  significant  qb  the 
reoortl  of  thrse  early  influences  which  develop  the  cbamcter  and 
direct  the  lives  of  eminent  men.  To  every  man  of  great  original 
power  there  comes,  in  early  youth,  a  moment  of  sudden  discovery  ^ — 
of  self  recognition — when  his  own  nature  is  revealed  to  himself, 
when  he  catches,  for  the  first  time,  a  strain  of  that  immortal  song 
to  which  \m  o\\ti  spirit  answers,  and  which  becomes  thenceforth 
and  forever  the  inspiration  of  his  life — 

'*Ltlte  nobl©  music  unto  noble  words/* 

More  than  a  hundred  years  ago,  in  Stra^burg  on  the  Rhine,  in 
obedience  to  the  commands  of  his  father,  a  German  lad  was  reluct- 
antly studying  the  mysteries  of  the  civil  law,  but  feeding  his  spirit 
as  best  he  fX)uld  upon  the  formal  and  artificial  poetry  of  his  native 
land,  when  a  page  of  William  Shakespeare  met  his  eye  and 
changed  the  whole  current  of  his  life.  Abandoning  the  law,  he 
created  and  crowned  with  an  immortal  name  the  grandest  epoch  of 
Qerman  literature. 
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Recording  his  own  experience,  he  says:  "At  the  first.  t<iQeh  of 
Shakespeare's  geuius  I  made  the  glad  confesksion  that  something 
inspiring  hovered  above  me.  -  -  -  The  first  i>age  of  his  that 
I  read  made  me  his  for  life;  aad  when  I  had  finished  a  single  play, 
I  stood  like  one  bom  bliod  oo  whom  a  miraculous  hand  bestows 
sight  in  a  moment.  I  saw,  I  felt,  in  the  most  vivid  manner  that 
my  existence  was  infinitely  expandal.'^ 

Thi.4  Old  World  experience  of  Goethe's  w^as  strikingly  repro- 
duced, though  under  different  conditions  and  with  different  results, 
in  the  early  life  of  Joseph  Henry*  You  have  just  heard  the 
incident  worthily  recounted;  but  let  us  linger  over  it  a  moment. 
An  orphan  boy  of  sixtf/eu,  of  tough  Scotch  fiber,  laboring  for  his 
own  support  at  the  handicraft  of  the  jeweler,  unconscious  of  his 
great  powers,  delighted  with  romance  and  the  drama,  dreaming  of 
a  possible  career  on  the  stage,  his  attention  was  suddenly  arrested 
by  a  single  page  of  an  himible  l)ook  of  science  which  chanced  to 
fall  into  his  hands.  It  was  not  the  flash  of  a  p^3etlc  vision  which 
aroused  him.  It  was  the  voice  of  great  Nature  calling  her  child* 
With  quick  recognition  and  glad  reverence  his  spirit  responded; 
and  fn)m  that  moment  to  the  end  of  his  long  and  honored  life, 
Joseph  Henky  w^as  the  devoted  student  of  science,  tlie  faithful 
interpreter  of  nature. 

To  thase  who  knew  his  gentle  spirit,  it  is  not  surprising  that 
ever  afterward  he  kept  the  little  volume  near  him  and  cherished  it 
as  the  source  of  his  first  inspiration.  In  the  maturity  of  his  lame, 
be  recorded  on  its  fly-leaf  his  gratitude*  Note  his  words:  '*This 
book  under  Providence  has  exerted  a  reniarkuble  influence  on  my 
life.  -  -  -  It  opened  to  me  a  new  world  of  thought  and 
enjoyment,  invested  things  before  almost  unnoticed  with  the  highest 
interest,  fixed  my  mind  on  the  study  of  nature,  and  caused  me  to 
resolve  at  the  time  of  reading  it  that  I  would  devote  my  life  to  the 
aoquisition  of  knowledge," 
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We  have  heanl  from  his  venerable  assrxiMates  with  what  resolute 
perseveranoie  he  trained  liis  raind  and  maryhiiled  hL>  powers  for  the 
higher  realms  of  g^cience.  He  was  the  first  American,  after  Frank- 
i*iNj  who  made  a  series  of  successful  original  experiments  in  eleo- 
tricity  and  magnetism.  He  entered  tlie  miglity  line  of  Volta, 
Galvaxi,  OEitSTED,  Davy,  and  Amp^re^  the  great  exploring 
philosophers  of  the  w^orld,  and  addetl  to  their  work  a  final  great 
discover^'  which  made  the  electro-magnetic  telegraph  possible.* 


*Ab  a  tUllcT  stAUnnGtii  nf  tbo  steps  by  which  the  telegraph  was  achieved  I  append 
A  pAsmg«  from  an  address  which  I  tlclivored  at  the  MOBSB  memorial  meeting,  In  the 
Hall  at  the  Honee  of  E^presentativt^,  April  Ifi,  lNT2r 

"The  eleetnviiiagnettc  telctfraph  Is  the  embrHirmentT  I  might  say  the  Incariitttlon, 
of  m^anjr  centuries  c>f  thought.,  of  many  generatlonM  of  eflbrl  to  elk-It  from  nutnre 
one  of  her  tleepest  niyHt«:Tlt^.  No  one  mati«  no  one  c<>nturj'  eowld  bnvi>  m-bttveil  if. 
It  Is  the  clilhl  of  the  human  race,  Hhe  heir  of  all  the  agea^*  How  wonderful  M'ere 
the  steps  which  led  to  Its  creation  I  The  very  name  of  this  telegraphic  lnj«trument 
bears  record  of  Its  blBtory  —  'clectrfc»  magnetic/  The  flrst,  named  from  the  bit  of 
yellow  umber  wbf>RO  qualities  of  attraction  ami  repulsion  were  dlHcoverf*<.li  by  a 
Oroclan  philodsopher  twenty-four  oenturles  ago;  andi  the  second,  from  Magn<^la,  the 
Village  of  Asia  Minor,  M'here  finsit  was  found  the  h>adBtonc,  whose  touch  turuetl  the 
needle  forever  to  ihv  North*  These  were  Uw  earllcKt  forms  in  which  that  suiitle,  nll- 
pervadlng  force  rev«3aled  Itself  tu  men.  In  the  ehlldhoml  of  ttie  race  men  Mtixjd  d amb 
in  the  presence  of  Its  more  terrible  manifestations.  When  It  gleamed  In  tbft  purple 
aurora,  or  shot  dusky-red  from  I  he  clouds,  it  was  the  eye-flush  of  an  angry  Gcxl,  bo- 
fore  whom  mortals  quailed  In  helple§s  fear.  When  the  electric  light  humcd  blue  on 
the  spcnr-polnts  of  the  Roman  legions  tt  was  to  them  and  their  leodeim  a  portent. 
Trom  the  godii  be<^konlng  them  to  victory.  Wbt-n  the  phOHplioreKcent  light,  whieh 
the  sailors  sttil  call  Raint  Elmore's  fire,  hovered  in  the  muMts  and  spars  of  the  Rtiman 
■hip,  It  was  Castor  nnd  Pollux,  twin  gfxls  of  the  sen,  guiding  the  mariner  to  port,  or 
the  beacion  of  an  avenging  Oml  luring  him  to  dcjith. 

•*When  we  consider  the  st4irtlliig  forms  In  which  this  element  present*  Itself,  It  la 
not  surprising  that  so  many  centuries  elnpHcd  before  men  dared  to  confront  and 
question  its  awful  mystery.  And  It  wax  fitting  that  here,  in  tbiM  new,  free  world, 
the  first  answer  came  revealing  to  our  Franklin  the  great  truth  that  the  lightning 
of  the  sky  and  the  electricity  of  the  labonitory  were  one;  that  in  the  simple  eltH'trlo 
toy  were  embodied  all  the  mysteries  of  the  tlnmderl>olt.  Until  nciir  the  beginning 
of  the  present  century  the  only  known  methtwl  of  prmlnclng  *:'hH'trlcUy  washy  fri^ 
tlon.  Hut  the  discoveries  of  Galvani  In  ITfH*,  and  of  Voi^TA  In  Ifvltt,  reKuUed  In  the 
production  of  electricity  by  the  chemical  action  of  acids  upon  metals,  and  gave  to 
the  world  the  galvanic  battery  and  the  voltaic  pile,  and  the  ehM'lrle  current.  This 
was  the  flrsi  step  in  that  path  of  modem  discovery  which  led  to  the  telegraph.  But 
fhrther  discoveries  were  necessary  to  make  the  telegraph  possible^  The  next  greiit 
itC'p  was  taken  by  Oerstku,  the  Swedish  profejtsor,  who,  In  181&-'2D,  made  thedtse<wery 
that  the  needle  when  plaeed  near  the  galvanic  battery  was  deflected  at  right  angles 
with  the  electric  current.  In  the  four  modest  pages  in  which  Oersted  announced 
this  discovery  to  the  world  the  wience  of  electro-magnetljcm  was  found.  As  Frajsk- 
l»nf  had  exhibited  the  relation  between  lightning  and  the  electric  fluid,  so  Oehhtkd 
exhibited  the  relation  between  magnetism  and  electricity.  From  1K20  to  1825  hl8 
dlsoovery  was  further  developed  by  Davy  and  Hturgeon,  of  England,  and  Araoo 
and  AmpIc&e,  of  Franee,  They  found  that  by  sending  a  (^u^^ent  of  electricity  through 
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It  remained  only  for  the  inventor  to  ecjnstruct  an  instrument  and 
ao  alphalx't.  Professor  Uexhy  refused  to  reap  any  |>eeuiiiaiy  re- 
wards from  hb  grait  discovery,  but  gave  freely  to  mankind  wLat 
nature  and  science  had  given  to  him, 

I  observe  that  thes€  venerable  gentlemen  who  have  spoken, 
express  some  regret  that  Professor  Henry  left  their  higher  circle 
to  come  down  to  us;  and  to  some  extent  I  ghare  in  their  regret. 
Doubtless  it  yvm  a  great  loss  to  ©eience,  I  remember  that  Agassiz 
once  said  that  he  had  made  it  the  rule  of  his  life  to  abandon  any 
scientific  investigation  as  soon  as  it  became  useful.  I  fancied  I 
saw  him  and  liis  brethren  going  beyond  the  region  of  perpetual 
frost,  up  among  the  wild  element;^  of  nature  and  tlie  hidden  myste- 
ries of  scienoe,  and  when  tliey  had  made  a  discovery  and  brought 
it  down  to  the  line  of  commercial  value j  leaving  it  there,  know- 
ing that  the  world  would  make  it  useful  and  profitable,  while  they 
went  back  to  r^-surae  tlieir  original  search.  I  do  not  wonder 
that  these  men  regretted  the  kiss  of  such  a  comrade  as  Joseph 
Henry\ 

But  something  is  due  to  the  millions  of  Americans  outside  the 
circle  of  science;  and  the  Republic  has  tlie  right  to  call  on  all  her 
children  for  service.  It  was  needful  that  the  Government  should 
have,  here  at  its  capital,  a  great,  luminoiis-miudedj  pure-hearted 
man,  to  serve  as  its  counselor  and  friend  in  mattei^  of  science. 


a  wire  coUod  araund  a  piece  of  soft  Iron,  the  Iron  became  a  magnet  whUe  the  current 
was  pnf^Hiiig,  atitl  ceftHed  to  bt*  a  mnf^nct  when  the  t'urrent  WM  broken.  ThlH  gave  an 
iBlennlttont  jwwer,  a  power  to  gnipplti  innl  to  1ft  go  at  the  will  of  the  eli?€tricl«n. 
AMrtRE  sugKCsteil  that  ii  teh'grrftph  wus  |j^>fisible  by  applying  this  power  to  ii  n*^edlc•. 
In  1^25,  BARl/tw,  or  England,  niarlc*  experiments  to  veriTy  this  sngpestfon  of  the  tele- 
graph, and  prnnnunei^l  it  Impmetieable  on  the  groutjd  that  the  batteries  then  u&ed 
wimid  not  send  the  fluid  thrniiKh  even  two  htinclred  feet  of  wire  without  a  Bensible 
diminution  of  its  foree.  In  l!<n,  Jo«EfH  Hexiiy,  now  Reeretury  of  the  Smithsonian 
InHtltutlon,  then  a  professor  M  Albany,  New  York,  as  the  result  of  nunierousexperl- 
ment-K^  dliieovered  a  jnethcHl  by  whlrh  he  pnxlueed  ii  buttery  of  stieh  inienNlty  aft  to 
overeome  the  dlflieulty  siw>ken  of  by  Baklovv  !n  1825.  By  miHios  of  this»  his  dig- 
cover>-,  he  maunellzed  sort  Iron  at  a  grreat  distance  from  the  battery,  pointed  out  tlie 
fnet  that  a  telegraph  waa  posaible,  and  aetually  rang  a  bell  by  means  of  the  electro- 
tnugnet  aetlng  on  a  long  wire,  TbiB  wiw  the  last  Btep  In  the  series  of  great  dlMSOV- 
erle«  which  preceded  the  invention  of  the  leleirraph/' 
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Such  an  adviser  was  never  more  needed  than  at  tJie  date  of  Profes^ 
sor  Henry's  arrival  at  the  capital 

The  distiiiguishetl  scientific  gentleoien  who  have  addressed  us  so 
cloqaeiitly,  have  portrayed  the  diffii-ultics  which  lieset  the  Grovern- 
nient  in  its  attempt  to  determine  how  it  should  wisely  and  worthily 
execute  the  trust  of  S]iriTHSOX.  It  was  a  perilous  moment  for  the 
credit  of  Americti  when  that  bxiuest  was  made.  In  his  large 
catholicity  of  miud,  Smithson  did  not  trammel  tlie  betjuest  with 
conditions.  In  nine  words  he  set  forth  its  object — "for  the 
increase  and  diffusion  of  knowledge  among  men/'  He  asked  and 
believed  that  America  would  interpret  his  wish  aright  and  witli  the 
liberal  wisch>m  of  science. 

A  town  meeting  is  not  a  good  place  to  determine  scienttfic  truths. 
And  the  yeas  and  nays  that  are  called  from  this  desk  from  day  to 
day  are  not  the  supreme  test  of  science,  as  the  country  finds  when 
we  attempt  to  settle  any  scientific  question ^  whether  it  relates  to  the 
polariscoj>e  or  to  finance. 

For  ten  ycara  Congress  wTCStled  with  those  nine  words  of  SMirn* 
SON  and  ccmid  not  handle  them.  Some  political  philosophers  of 
that  period  held  that  we  had  no  constitutional  autliority  to  accept 
tlie  gift  at  all,  and  proposed  to  send  it  back  to  England.  Every 
conceivable  proposition  was  made.  The  colleges  clutched  at  it;  the 
libraries  wanted  it;  the  publication  sricieties  desired  to  scatter  it. 
The  fortunate  settlement  of  the  question  was  this :  after  ten  years 
of  wrangling,  Congress  \vbb  wise  enough  to  acknowledge  its  own 
ignorance,  and  authorized  a  body  of  men  to  find  some  one  who 
knew  how  to  settle  it.  And  these  men  were  wise  enough  to  choose 
your  great  comrade  to  undertake  the  task.  Sacrificing  his  brilliant 
prospects  as  a  discoverer,  he  undertcMjk  the  difficult  work.  He 
drafted  a  paper,  in  which  he  offered  an  interpretation  of  the  ^-ill 
of  Smithson,  mapped  out  a  plan  which  would  meet  the  demands  of 
science^  and  submitted  it  to  the  suffrage  of  the  republic  of  scientific 
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scholars.  Atier  due  delil>enition  it  rweivetl  the  almost  unanimoiifl 
approval  of  the  scientific  world.  With  faith  and  sturdy  perse- 
verance,  he  adhenid  to  the  plan  and  steadily  resifitcd  all  attempts 
to  overthrow  it. 

In  the  thirty-two  years  during  whieh  he  administered  the  great 
tnistj  he  never  swerved  from  his  first  purpose;  and  he  succeeded  at 
last  in  realia^ing  the  ideas  with  whtcli  he  set  out.     But  it  has  taken 
all  tliat  time  to  get  rid  of  the  incumbmnoes  with  which  Congrcs 
had  overloaded  the  Instituition,     In  this  work  Professor  Henry 
taught  the  vahiable  lesson  to  all  founders  and  supporters  of  colleges 
that  tijey  should  pay  less  for  briek  and  mortar  and  more  for  brains. 
Under  the  first  orders  imposed   upon  him  by  Congress    he  wbs 
required  to  expend  !J25,0(K)  a  year  in  purchasing  books.     Bv  wise 
resistance  he  managed  io  lengthen  out  the  period  for  that  expendi- 
ture ten  years;  and  a  few  years  ago  he  had  the  satisfaetion  of 
seeing  Congress  remove  from  the  Institution  the  heavy  load  by 
transferring  the  Sraithi^onian  library  to  the  Library  of  Congreaa. 
The  fifty-eight  tliousiind  volumes  and  forty  thousand  pamphlets  of 
pare  scientific  vaJne  whieh  are  now  upon  our  shelves,  have  added 
greatly  to  the  value  of  the  national  library;  but  their  care  and 
preservation  would  stx>n  have  absorbed  the  resourees  of  the  iSmith- 
sonian.     When  Congre^  shall  have  taken  the  other  incumbrance, 
the  national  museum,  off  the  hands  of  the  Institution  by  making 
fit  provision  for  the  care  of  the  great  wl  lection,  they  will  have  done 
still  more  to  realize  the  ideas  of  Professor  Hexry. 

He  has  stood  by  our  side  in  all  these  years,  meeting  every  gitat 
question  of  science  with  that  calm  spirit  which  knew  no  haste  and 
no  rest*  At  the  call  of  his  Government  he  discovered  new  troths 
and  miiMtcrol  them  into  its  service.  The  twelve  hundred  light- 
lioiiitr^i  that  shine  on  our  shores,  the  three  thousand  buoys  along  our 
rlvpm  and  coasts,  testify  to  his  faithfulness  and  efficiency. 

Wlien  it  Ixxjome  evident  that  we  could  no  longer  depend  upon  tie 
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whale  fisheries  to  supply  our  lieacon-Iights^  he  began  to  smrch  for  a 
gu!)stitute  for  sperm  oil;  and  after  a  thousand  patient  experiment 
he  made  the  disctn^eiy  that  of  all  tlie  oils  of  the  world,  the  commoo, 
ehejip  lard  oil  of  Amerim,  when  heated  to  250^  Fahivnheit,  became 
the  best  ilhiminant,  Tlxat  discovery  gave  us  at  onoe  an  uufailiog 
eupplvj  and  for  many  years  saved  the  Treasury  a  hundred  thousand 
dollars  a  year. 

He  had  no  sacli  pride  of  discovery  a,s  to  ding  to  liis  own  methodic 
when  a  better  could  be  found.  He  has  rc^eently  tet?ted  the  qualities 
of  petroleum  as  an  illuminant,  and  recommend*^  its  use  for  the 
Bnmller  lights.  In  instances  far  too  numerous  to  be  recounted  we 
have  long  had  this  man  as  our  counselor,  our  guide,  and  our  friend. 

During  all  tlie  years  of  his  sojourn  among  us,  there  ha8  been  one 
spot  in  this  city  across  whicli  the  shadow  of  pirtisan  politics  has 
never  fallen ;  and  tiiat  was  the  ground  of  tlie  Smithsonian  Institu- 
tion, We  have  sei^n  in  this  eity  at  least  one  great,  high  trust  so 
faithfully  discharged  for  a  third  of  a  <A^ntury  that  no  breath  of 
suspicion  has  ever  dimmed  its  record.  The  Board  of  Regents  Ijave 
seen  Professor  Henry's  accounts  all  elosal;  and,  after  the  most 
rigid  exaniination,  the  unanimous  declaration  is  made  that,  to  the 
last  cent,  during  the  whole  of  that  period  his  financial  administration 
was  as  faultless  and  complete  as  his  discoveries  in  science.  Tlie 
blessing  of  such  an  examph;  in  this  city  ought  at  least  to  df»  some- 
thing to  reconcile  these  men  of  science  to  thi-  hjss  they  guttered  wlien 
their  friend  was  called  to  serve  tlie  Government  at  its  Capital. 

Remembering  his  great  career  as  a  man  of  science,  as  a  man  who 

gerve<l  his  Government  with  singular  ability  and  faithfulness,  who 

was  loved  and  venerated  by  every  circle,  wlio  blessed  witli  the  light 

of  his  friendship  the  worthiest  and  the  bo>t,  wh*'se  life  addal  new 

luster  to  the  glory  of  the  human  race,  we  shall  be  most  fortunate, 

if  ever  in  the  future,  we  see  his  like  again. 
7 
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We  hiive  found  by  recent  sad  experienceB  in  tliis  Hall  that 
death  is  no  respecter  of  persons.      Keither*  is  he  a  respecter  of 

seasons*  He  may  elioose  the  LiieiTiei?t  month  for  the  saddest 
bereavement.  In  May  last,  when  the  sun  was  warm,  the  sky 
blue,  the  flowers  in  bloom,  and  tlie  trees  luxuriant  in  leaf,  he 
entcrctJ  yonder  quaint  structure  secluded  amid  its  greenery  and 
bore  away  one  of  our  rarest  minds  and  pui^est  men.  By  one  fatal 
wreneh  of  his  skeleton  hand  a  splendid  career  of  eighty  years  was 
closed;  in  a  twinkling  the  one  hard  problem  of  a  long  and  studious 
life  was  solved;  the  womler-world  beyond  had  become  a  ** discov- 
ered country"  to  Joseph  Henry*  Its  season,  we  trust,  is  per- 
petual May  to  him.  Its  new  life  removed  from  him,  if  not  from 
his  bereaved  family  and  friends,  the  sting  of  death,  and  from  the 
grave  its  victorJ^ 

The  lightning,  M'hich  had  been  evoked  by  hinfi  to  transmit  its 
instantaneous  uiessiige  to  the  remotest  parts  of  the  earth,  spf^:!  on 
its  quick  errand  to  tetl  the  learned  of  all  lands  that  an  intelkHjtual 
magnate  had  been  translated.  The  magnetic  cord  whose  first  duty, 
as  arranged  by  him,  was  to  send  the  tidings  of  a  new  star  over  land 
and  under  ocean  to  everj'  seat  of  science,  heralded  to  all  that  *'God 
had  unloosed  his  wear}^  star/*'  and  tliat  he  was  a  lost  luminary  in 
the  galaxy  of  intellect. 

Wftll  t  for  the  glorloa«  Plctail  flo il  I 

Wtill!  for  the  ne'er  returntiiif  star! 
Whose  ml«rhty  music  ever  led 

The  spheres  in  their  hli^h  homen  alkr. 

(99) 
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Associatjed  with  our  t  roverniiieut  tli rough  the  SmitJisoman  Insti- 
tution, and  witli  the  world  through  the  amenities  of  science  which 
it  createtl,  the  lo8s  of  J<)8EPH  IIexry  jb  not  merely  national;  it  is 
cosmopolitan,  universal.  It  is  fitting  that  the  head  of  an  instita- 
tion  which  welcomes  all  countries  and  all  worlds  should  have  a 
tribute  here  wortliy  of  such  extended  and  shining  fame* 

In  our  federal  way,  we  order  c<indemnwl  cannon  to  make  bronzes 
for  our  soldiei's.  Our  land  is  full  of  the  effigies  of  military 
heroes.  I  have  oo  criticism  upon  such  a  patriotic  custom.  Indeed^ 
I  see  that  the  gallant  soldier  (General  Sherman)  is  to  follow  me; 
and  I  am  more  than  reluctant  to  suggest  a  word  of  di^ent  from 
stich  an  honored  observance.  Our  parks  display  also  the  forms  of 
litei-aiT  celebrities — Shakespeare,  Goetue,  Sc^rrx,  and  BuR>'S, 
and  tJie  grand  bead-roll,  favored  of  the  moses,  with  only  now  and 
then  a  Hiimboi.i>t,  and  a  dim  memor)''  of  Goethe  as  a  devotee  of 
science.  The  Washingtons  and  Tells,  soldiers  and  patriots, 
rn'ouse  the  enthusiasm  of  the  masses  of  mankind*  This  too  may  he 
well ;  for  tlie  Princes  of  Science,  like  Archimedes,  Galileo,  Kep- 

LKR,  Ne^^TOK,  GlOJA,  TORJCELLI,  BoYLE,  LlilBNITZ,  LaPLACE, 

Davy,   Hkrs<;hel,  Arago,  Lyell,   Farabay,  and  Henry, 
have  their  niche  m  a  more  exalted  and  enduring  Pantheon. 

Bacx)N,  the  fatlier  of  experimental  science  I  What  are  divines, 
jurists^  sitatesmen,  soldiers,  princes,  to  tliis  great  and  audacious 
lesuler  of  Imnian  investigation  for  truth  against  mere  speculation? 
Newton,  of  whom  MACAtrtAY  says  that  "in  no  other  mind  have 
the  demonstrative  faculty  and  the  inductive  facolt)*  coexisted  in 
such  supreme  exei4Ieiioe  and  p^ect  harmony?'* — ^what  are  the 
mere  temporary*  favorites  of  the  mass  of  men  compared  with  him  ? 
History  gives  its  mu:^  unbounded  Ikeuse  to  sing  the  glories  of  the 
NAPtu*Ki>Xs  of  our  world.  They  were  indeed  guiding  intellects; 
they  were  woiKlerfuI  for  dwic  organiiatiaii  and  sdll  more  wx>nderfal 
in  their  gtnnus  for  destruction.     But  to  the  thoughtful  mind  their 
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heroism  is  not  cornimrable  with  that  of  hiunble  Edmund  Halley, 
who  investigated  the  properties  of  the  atmosphere,  the  tides,  mag- 
netism, iiud  the  coioets,  and  who  periled  his  life  in  seeking  the 
distant  Island  of  Siiint  Helena,  there  to  map  out  in  sublime  isola* 
tion  the  southern  constellationa.  He  was  no  prisoneij  no  exile,  no 
modem  defiant  Prometheus  chaine<l  to  a  rock.  He  was  the 
peaceful  obscr%^er  and  serene  timqueror  of  worlds  which  Alexan- 
DEB  never  sighed  to  conquer  and  which  Napoleon  never  looked 
upon  save  in  selfish  moo<line8s  from  that  historic  rock* 

Lord  Baoon  has  been  referred  to  most  [>ertiiiently  by  the  learned 
gentleniaHy  Profeeaor  Rocjers.  May  I  make  another  reference  to 
the  father  of  induction?  He  gave  us  wTitten  Misdom  l>eyoud  that 
of  the  ancients.  He  has  said  that — **  Whereas  fonudei's  of  States, 
law-givcrs,  extirpers  of  t\Tants,  fathers  of  the  people  were  honored 
but  with  titles  of  worthies  or  demi-gtjds— inventors  were  ever 
consecrated  with  the  gods  themselves/' 

These  are  golden  words.  They  properly  interpret  a  philosophic 
mind.  In  Bao>n*s  meiiniug  of  the  woi"d  inventor,  he  compre- 
hended those  who  both  discover  and  apply,  originate  and  u^e,  the 
set^rets  of  nature  for  tlie  increase  and  diifusion  of  knowledge  and 
the  benefaction  of  mankind. 

States  come  and  go;  a  king  to-day  is  a  subject  to-morrow;  the 
I  discrowned  suzerain  of  the  Orient  last  yc^r,  this  year  is  the  vassal 
of  a  newly  crownetl  empress.  Lawgivers  who  pursue  their  tortuous 
and  tangled  paths,  what  can  they  do  among  the  atoms  or  the  spaces? 
They  appropriate  money,  fix  taxes,  raise  armies,  declare*  war;  but 
to  change  one  little  chemical  relation,  how  powerle^!  Not  all  the 
statutes  ever  ins^-ribed  on  parcliment  can  stop  soft  iron  from  l>eeoni- 
ing  a  miignct  by  a  certain  priK^ss  of  galvanic  polarization ;  yet  he 
wlio  dis<x>vered  so  simple  a  relation  with  such  magnificent  results 
would  liave  l>een  deified  Jiy  the  Greeks  along  with  that  god  of 
beauty  who  drove  the  chariot  of  the  sun  or  that  god  of  strength 
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who  colonized  men^  conquered  nature,  and  achieved  civilization 
along  the  shores  of  the  clitsjsie  azure  sea. 

In  this  age  of  physical  progrciss  and  grandeur,  when  experimeots 
fihow  that  the  "tx>nstant  cleincnts'*  are  coquetting  with  us  by  their 
inconstancy;  when  the  tough  old  gases  are  being  tortured,  liqaefie<l, 
and  solidified;  when  oxygen  no  longer  holds  out  and  hydrogen 
begins  to  succumb;  when  mitTophonci^,  telephones,  plionograplis, 
and  electric  liglits  and  Menlo  Park  wizaitl?=,  iistound  us  l>y  their 
miraclt^;  when  cables  ai'e  duplexed  and  i^pectroscopc^  are  liringing 
down  alm*:iist  to  our  crucibles  those  remote  stars  fixed  and  **  pinna- 
cled dim  in  the  intense  inane;'*  when  Lockteb  is  said  to  be 
proving  by  the  bands  of  the  spectrum  the  unity  of  nature*  by 
showing  that  all  the  elements  are  in  some  modification,  our  familiar 
liydrogen ;  when  the  many  are  made  one,  or  all  dements  are  unifietl, 
it  is  no  light  honor  to  be  the  hero  or  even  one  of  the  heroes  of 
such  an  age, — an  age  not  merelv  of  iron  and  steam  and  gold,  but 
emphaticfilly  the  age  of  light  and  lightning! 

What  Archimedes  wa.s  to  the  lever,  Newton  to  gravitation, 
the  Herschei^s  to  astronomy,  Davy  to  the  mining  lamp,  ToRi- 
CELLi  to  the  barometer,  Gidja  to  the  compass,  Rumford  to  heat, 
Faraday  to  electro-chemical  affinity,  Bo\'LE  to  pneumatics, 
Gutenberg  to  printing,  Watt  to  steani,  Frai^nhofer  to  the 
epectrum,  Draper  to  photography,  and  what  L<k*kyer  is  becom- 
ing to  B|>eetrosc^opic  analysis,  that  was  Henry  to  cleciro-niagnetic 
force.  No  quest  for  the  holy  grail  was  ever  made  with  more 
ehivalric,  vigilant,  and  reverent  pursuit  than  he  made  for  the 
subtile  and  secret  forces  of  the  magnet. 

Yet  this  man  moved  in  onr  midst  for  thirty  years,  little  known  to 
the  throng  wlio  visit  and  vanisli  here  with  our  political  \^cissitude8. 
With  them  he  had  little  or  no  fame.  He  pursued  no  devious  path 
to  fleeting  honors.  But  tliere  was  nothing  wanting  to  give  him 
present  delectation  and  lasting  reno%vn.     His  old-time  courte^'',  his 
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eJiarniiDg  siraplidty,  his  loving  domestic  relations,  his  Bingleness  of 
purp08<?,  his  freedom  from  sorditlj  jealous,  har^h,  and  bitter  qualities^ 
his  chiiste,  siibtJuf'd,  and  genial  hnmoi\  his  pure,  poetie,  and  i^thetic 
sui!«!eptibilit}%  his  benignant  and  digiiihiHl  manner,  his  delight  in 
acquiring,  what  he  imparted  with  so  much  suavity,  and  his  earnest 
and  unobtrusive  pursuit  of  lofty  ends  through  noble  meauB,  gave 
him  felicity,  ay,  even  genuine  fame,  in  this  life. 

Called  to  administer  the  Smithsonian  trust,  his  conscientious 
devotion  gtive  it  from  the  first  tlje  direi'tioii  designeti  by  the  tt*j>tator. 
His  aim  was  to  originate  and  disseminate.  He  setittered  the  seed 
broadcast,  not  through  whim  or  favoritism,  but  on  a  matured  plan. 
His  place  required  a  love  of  science,  along  with  a  talent  for  organ- 
ization. He  brought  these  to  bear  npnn  the  origination  of 
knowledge,  and  by  his  sc^ientific  sympathy  and  ready  i\xx)gnition 
of  others  of  his  guikl  he  commanded  honest  homage*  and  liecanie 
the  director,  helj>er,  and  umpire  in  scientific  disputation.  Did  the 
War  Deimrtment  require  his  aid  in  meteorology?  He  gave  the 
plan  of  wt^ther  signals.  Did  the  Census  Ihireiui  ask  his  help? 
He  planned  the  remarkable  atlas  as  to  rain-ial!s  and  temperature. 
Did  the  Coast  Survey  reijuire  scientific  suggestion,  or  the  Centen- 
nial C^mmissionexs  his  judgment,  or  tlie  new  library  and  the  "  St^hool 
of  Art"  a  friend  and  adviser,  or  the  Light-House  Board  laws  of 
sound  for  fogs,  and  elieaiier  and  l>etter  illumination?  He  freely 
gave  what  was  gladly  welcomed.  His  Institution  gave  Agassiz 
opportunity  to  study  fishes,  Baihd  binls,  and  all  students  encour- 
agement to  inv^tigate  our  American  ar^haeologj^  and  ethnology,  as 
well  as  our  fauna  and  flora. 

The  fuufl  which  was  under  his  control  was  scrupulously  used. 
At  our  annual  meetings  as  regents  I  cfmnot  fail  to  recall  the  black- 
board where  his  fisci  was  cha!k(Kl  with  all  the  exactness  of  an  old 
accountant  and  explained  with  all  the  nervous  s^^licitude  of  a  school- 
boy doing  his  first  sum. 
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Nevor  was  trustee  so  free  from  suspicion  of  jjersooal  enrichment. 
He  diwl  Its  he  had  lived,  with  little  incuinhmiiee  from  the  dro.s8  of 
the  worlil.  Those  learned  men  who  liave  Bjxiiken  will  recall  some 
of  his  expcrimentB  whieh  showetl  how  the  metals  ajuld  {>eDetiate 
each  other;  he  cared  more  for  this  than  to  fill  his  own  i-offers  with 
them,  howsoever  preeious**  He  was  content  with  the  golden  key 
to  tJie  enchanted  chainWrs  of  science.  In  all  his  discoveries  and 
with  a  name  whose  emphasis  was  wortli  ntillioD.i  in  s|>eculation, 
there  was  not  in  his  heart  a  cominereial  inclination.  He  was  too 
proud  to  patent  hk  thoughts.  They  were  the  property  of  mankind^ 
made  saered  by  the  seal  of  Omniscience!  He  had  his  own  exceed- 
ing great  reward  in  their  meditation  and  diffosion.  His  modest 
salary,  limited  by  his  own  choice,  supplied  his  modest  wants;  and 
his  8en'it*«  in  the  Light-House  Board  from  first  to  last  were*  gratu- 
itously rendered.  He  planted  the  vineyard  and  others  had  the  fruit 
and  drank  tht^  wine  thereof,  Morse,  Graham,  Bell,  Edison, 
and  otliers  gave  to  the  mysteries  which  he  unshadowc^l,  definite, 
prui'tii'al,  paying  rtwulls;  but,  to  use  his  own  words,  he  never  thus 
oompromisetl  his  independence.  He  was  hungry  and  thirsty  for 
knowledge,  but  not  for  ease  and  luxurj\  To  prostitute  his  knowl- 
edge for  gain  vcfiB  inexpressilile  profanation.  Not  all  the  bonanzas 
from  the  Sierras  could  tempt  him  fnim  his  rei^titude.  Without 
money  and  without  price,  he  gave  what  he  aequinxb  To  make 
mereiiandise  in  Ids  gmnd  temj>le  and  out  of  his  sacred  calling  was 
to  touch  witli  sacrilegious  hands  the  ark  of  the  covenant  he  had 
made  as  a  high  priest  of  nature.     His  good  name  was  better  than 


•Another  tnvt^stl^ntlon  had  Its  orljifln  In  the  Hccldenmi  obfion^atlon  of,  the 
fV>!knvlni^  fhct:  A  qtjiintity  of  mercury  hurl  bwu  VpTI  undlsturbcHl  In  «  «hnltnw 
Kiiuccr  wtth  one  end  nC  u  pH've  nf  IivmI  wire,  ulxmi  the  (llHnii'tcr  of  u  gcjosi>-qulll« 
iiiul  nix  Int-hos  loiitf  |>lunc(*«l  into  It,  the  otlitr  end  ros^ting  on  the  shelf.  In  this 
e'cmulltion  It  wftn  roiaid  uHer  n  few  dii.vs  Ihnt  ihc  mercury  had  paj^necl  throujih  thn 
BftlUi  h'lid,  tin  if  It  Wire  a  Klptmn,  und  wun  l.vinff  on  the  f^helf  sttll  In  a  lUinld 
<'oiu)ltlon.  Tht^  Miueer  eontxdned  a  series  iif  minute  crystals  of  tin  atTU%\gmn  of 
iLNid  lUid  tiiereury,— Zr^Wrr  qf  Pro/eswor  Henry ^  cvnccminff  re*earche»  at   pritvetnn. 
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riche»,  and  all  money  wliich  did  not  contribute  to  his  lofty  aiinB, 
like  tho  money  of  the  (mry\  was  m  ajshes  in  liLs  sight. 

With  thii?  idea  of  his  triK^t  need  wc  wonder  at  Ills  metusureless 
contempt  for  the  mercenaries  and  jobbers  who  fillet!  this  city  and 
even  dishonored  the  halls  of  legislation?  His  life  was  a  living 
jm>t4«t  against  tliia  age  of  thrift  and  gree*l.  He  drew  his  rule^^  r>(* 
duty  not  fnjm  the  silly  ctdes  of  ostentatious  modern  society.  The 
wisdom  and  humanity,  emlHwlifxl  in  that  aneient  eo<le  of  free<Jom 
which  tlie  maiktl  barons  and  the  great  primate  of  England  coerced 
from  an  unwillinj^  king,  he  applied  ti3  his  function  as  a  finder  and 
teacher  of  truth:  "We  will  sell  to  no  man;  we  will  not  deny  or 
delay  to  any  man  right  or  justice!*'  Jo«sEPH  Henry  had,  as  his 
organic  law  from  the  Magna  Charta  engraved  on  the  tablet  of  his 
being,  this  affirmation :  **/  will  sell  to  no  man^  nor  ivill  J  deny  or 
ilflaif  to  any  nuin  the  predmis  knowkd{/e  drawn  wider  the  providence 
of  God  from  tfi4'  arcana  of  nature,^' 

But  it  is  not  by  his  personal  virtu*^  or  official  trustworthine?^ 
tliat  he  will  be  best  remembered;  not  even  by  his  varied  accom- 
plishments in  the  sciences,  nor  l^eeause  he  was  a  siiceessful  specialist 
in  many  fields.  Yet  how  inulti[»Hed  and  diverse  were  his  gifts  and 
services?  Did  *Japan  try  the  experimeat  of  progr^s^  or  Kane  and 
Hayes  struggle  to  reach  the  North  Pole  and  its  open  sea  for 
discovery  —  his  sj^mpathy  was  cordial  and  ready.  Was  it  as  an 
engineer,  g€*oIogist ^  mechanician,  ethnologist,  meteorologist,  or  archae- 
ologist, he  wfis  equally  at  home  in  t*acli  and  alL  W^as  it  in  the 
practiml  application  of  science?  As  master  of  aeousticsSj  he  applie<l 
bia  rc59earehes  to  buildings  for  human  comfort,  and  to  fog-signals 
for  the  saving  of  values  and  life.  Was  it  in  opties?  The  greatest 
star  and  the  least  atom  were  in  harmony  before  his  telescope  and 
mirnisr'ope.  Would  Government  know  projectiles  to  use  in  waf ; 
would  the  farmer  know  how  his  potatr»es  and  wheat  grew,  or  whence 
the  egg,  and  how  it  maturetl  out  of  the  elements  into  life — would 
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he  know  when  to  sow  and  when  to  harvest;  would  the  mariner 
have  signal*^  of  danger  and  the  merchant,  warrior,  and  diplomat 
messages  as  fleet  as  thought;  the  knowledge  of  this  philosophic 
mind  rallied  to  its  work^  Avith  a  zeal  which  never  flagged,  and  a 
practical  success  beyond  all  expectations  and  praise.  And  tluis  in 
vai'ious  branches  of  physics  he  was  the  companion  of  Hare,  Sii^i- 
MAN,  Draper,  Torrey,  Agassiz,  Guvcn?,  Gray,  Peirce, 
Bache,  and  Baird;  the  student  of  Newton,  Cuvier,  Araoo, 
WoLLASTON,  and  others  of  jwrpetual  fame;  and  the  rorrei^pondent 
of  Faraday,  Tyndaj.i.,  Proctor,  and  otiiers  of  another  hemi- 
sphere who  are  engaged  in  active,  daily,  arduous  duty  to  science. 

In  a  tractate  which  he  wrote  in  December,  187G,  concerning  his 
researches  while  at  Princeton,  he  gives  a  moi?it  interesting  account  uf 
his  contribution  with  referenoe  to  the  origin  of  mechamcal  power 
and  the  nature  of  vital  force.  How  plainly  he  defined  and  how 
richly  he  colored  this  recondite  subject!  He  takes  the  crust  of  the 
earth  in  a  state  of  equilibrium  and  des^eribes  tlie  substances  which 
constitute  that  crust,  such  as  acids  and  bases.  He  pursues  them 
into  a  state  of  permanent  combination,  inert  and  changeless.  Tree, 
he  finds  what  he  calls  an  infinite  thin  pellicle  of  vegetable  and 
animal  matter  on  the  surface ^ — men  and  mollusks,  Caucasians,  con- 
gressmen, and  conifers,  elephants,  and  forests;  but  all  the  changes 
on  that  surface  he  refers  to  a  beautiful  law  of  light  radiating  from 
celestial  sjiace!  How  tMjmprehensivcly  he  generalizes  all  the  prime 
movers  which  produce  molecular  changes  in  matter! 

These  he  refers  to  two  classes :  the  first,  that  of  water,  tide,  and 
wind  power;  the  second,  steam  and  otliei'  powers  developed  by 
combustion,  and  animal  jiowcr*  Gravity,  cyhcsicin,  electricity,  and 
chemical  attraction,  while  tliey  tend  to  prwiuce  a  state  of  a^ulhbriura 
of  re]>tjse  on  our  planet,  are  only  sefjondary  agents  in  prmlucing 
m^'lianlcal  effects.  Must  not  tlie  water  have  its  level  on  the  surface 
of  the  ocean?     In  seeking  it,  is  it  not  a  force  for  the  welfare  of 
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man?  Yes;  but  its  primaiy  cause  of  motion  is  the  force  which 
elevated  it  iu  vap4»r  under  the  radiance  of  the  sunbeam.  Combus- 
tion, too,  is  but  tlie  passage  from  an  unstable  into  a  stable  eouibina- 
tioe  of  the  ctirbon  and  hy*lrngen  of  the  fuel,  with  oxygen  of  the 
atmosphere.  These  he  resolves  into  the  force  which  causes  the 
separation  of  these  elements  from  their  previotis  combination  in  the 
state  of  carbonic  acid,  to  the  radiant  heat  of  the  sunlieanil  What 
is  the  median iml  power  exerted  by  animals?  It  is  but  the  passage 
of  org-anized  matter  takeu  into  the  titoniadi,  from  an  nnstable  to  a 
stable  equilibrium*  It  is  the  combustion  of  food.  Animal  power, 
like  the  combustion  of  fuel,  is  potential  again  in  the  sunljeam ! 
Arriving  thus  at  the  very  threshold  of  the  mjT^tery  of  vitalit>%  he 
asks:  What  is  its  office?  Only  that  of  the  engineer  who  directs  the 
power  of  the  engine. 

But  these  exploits  and  associations,  incentives  and  accomplish- 
ments, do  not  furnish  the  sul^stantial  pediment  of  Henry's  fame. 
Did  he  spend  his  vacation  as  Print^ton  professor  in  blowing  soap- 
bubbles  for  a  fortnight?  It  was  not  the  l>ubble  reputation  which  he 
sought.  He  was  stacking  something  less  fragile  aud  prismatic;  he 
was  then  investigating  the  law  of  liquid  films  and  molec^ular  energy. 
What  is  he  doing  with  the  thermal  telescope,  so  exquisitely  con- 
structed, referred  to  this  evening  by  Professor  Rocieks,  with  such 
loving  and  delicate  analysis,  and  so  recently  used  in  our  country 
under  the  auspices  of  Edison?  Finding  out  not  merely  that  the 
moon  has  no  heat,  but  measuring  the  heat  of  some  animate  object 
in  a  distant  field.  He  is  making  the  type  of  a  mechanism  beyond 
all  expression  rcftnefb 

In  all  these  branches  he  was  a  central  light.  Ebmtini)  Spenser 
has  been  callal  the  jxicts'  pix't,  Joseph  Henry  may  he  ealled  the 
mvant  of  the  physicists.  He  loved  to  show  what  science  was  in  its 
essence,  lifting  in  living  harmony  all  speculations  and  experiments 
into  a  higher  plane;  Scientia  Rdmiimiimf     For  half  a  ccntiu*y  he 
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never  oeased  to  inveijitigate  the  iii^es  and  the  correlation  of  forces, 
and  the  inrxlifif^ition  and  conservation  of  energy.  Here  his  faith 
was  pjiramonnt  to  his  knowledge.  Whether  the  energy  possessed 
by  any  set  of  bodies  were  potential,  stored  up  and  unseen,  or 
whether  it  were  visibly  performing  its  work;  yet  in  all  ifc*  phases 
he  believed  it  never  altered.  Wherever  it  might  go,  and  howsoever 
it  might  elude  human  vigilance,  it  was  not  lost.  It  was  conserved. 
It  could  not  but  by  "annihilation  die/*  and  God  permitted  do 
anniliilation  of  his  forces.  These  studies  led  him  to  the  grand 
discovery  by  which  he  will  be  ever  remembered. 

Above  all,  he  was  an  electrician.  Columbus  had  no  better  title 
to  the  discovery  of  the  new  world  than  Henry  has  to  the  discovery 
of  the  principle  of  the  magnetic  telegraph*  Make  a  catalogue  of 
his  score  and  more  of  general  and  sj^al  services  in  science;  digest 
his  thirty  years  of  Smithsonian  reports,  and  at  last  his  simple 
magnet  —  the  horseshoe  ^ — is  the  emblem  and  evidence  of  his  power 
over  the  wizardry  of  nature  in  her  most  marvelous  mimifej^tations. 

His  experiences  from  youth  fitted  him  for  his  work.  His  Scotch 
Presbyterianism  did  not  untit  him  for  a  combat  with  the  dia- 
blerie of  the  storm.  His  engineering  from  the  Hudson  to  Erie 
strengthened  him  for  the  lahar  Umm  of  closet  and  laboratory.  His 
experience  as  a  jeweler-journeyman  gave  him  a  knowledge  of  mech- 
anism and  tools  not  to  he  despised  in  experiment  and  in  an  age 
which  Carlyle  sings  as  that  of  ** Tools  and  the  man/*  His  pro- 
fession of  mathematics  gave  precision  to  liis  tlioughts  and  calcula- 
tions. Only  one  anomaly  appears  in  his  early  days,  before  the 
magnetic  current  attracted  him  by  its  spell.  He  loved  fiction, 
]>oetry,  and  |tlay-acting.  Like  Ampere  and  other  seientistSj  he, 
too,  had  his  romantic  mood  and  his  tender  age.  Perhaps  this  tend- 
ency quickened  his  imagination  and  gave  hope  and  success  to  his 
€xj>erinient8  by  its  a  priori  allurements.  Why  should  it  not? 
Hypothesis  may  l^e  delusive;  so  was  alchemy,  but  it  was  the  pro- 
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genitor  of  ehemistrj\  Was  not  astrology  a  theory,  a  poem,  a  dream? 
Yet  it  led  up  a  Wider  of  stars  to  tlie  subliiuest  of  R'ientt'g,  It  was 
said  by  one  of  my  predecessors,  (the  lion.  Mr.  Withers,)  who 
gpoke  this  evcDingj  that  Professor  Henry  was  not  a  genius.  In 
the  seioee  of  a  poetiuster  of  a  small  coterie  and  of  little  fancy,  he 
was  no  genius.  It  was* said  his  illumination  came  slowly  and 
through  labor.  Ah!  so  it  did,  perhaps,  initil  he  found  the  volume 
tliat  awoke  and  started  his  {>e€uliar  terulencv'  and  talent.  He  haft 
genius ;  but  he  had  the  niastei-Iy  genius  to  curb  and  control  it,  to 
direct  and  glorify  it. 

It  has  been  said  that  at  one  time  he  was  enamored  of  the  drama 
and  was  almost  persuadeil  to  make  it  his  {K^'manent  occupation. 
He  had  a  friend^'^hip  for  Damon,  and  a  morbid  desire  after  the  melan- 
choly Dane.  But  he  was  dii?enchanted  of  this  illusory  ambition  by 
friends  who  knew  his  sedate  and  studious  mind,  to  which  an 
academic  course  and  the  little  volume  on  physics,  which  provoked 
his  curi<3sity,  gave  a  ust^ful  and  |M*rnianent  bent*  Then  rame,  all 
roseate  and  radiant,  the  blof>sf>m  of  that  magniticent  fruitage  which 
was  the  promLs^if  of  a  life  rounded  luid  full  of  cautious  ex|>erimeDt9 
and  philosophic  deduction. 

What  of  tkncy  he  had»  he  restrained  by  patience  in  details  and 
thorfHtghm^ss  in  work.  (Tlittcring  generalization  he  avoided,  as  he 
did  controversy.  His  plan  of  education  for  others  was  that  which 
he  applic<l  to  himself.  He  lx»gan  witli  the  concrete.  If  indwxl 
Lcx^KYER  has  found  Nature's  inner  sen  ret,  it  is  by  his  two  thousand 
photographs  and  one  hundrerl  thousand  observation^^.  If  Draper 
suooessfully  eontroverts,  it  will  be  done  by  like  pitience  and  kl>or 
in  details.  If  IIenhy  suci-eeded  in  his  grand  inquisition,  it  was 
by  similar  detailed  labors.  Wiiile  measuring  and  weighing  the 
forces  of  nature  he  cautiously  defluced  his  theory.  He  gathered 
the  efforts  of  others  —  Oersted,  Araoo,  Davy,  and  Sturgeon  — 
in  his  favorite  domain  of  electro-magnetism,  and    made  a  sheaf 
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which  stood  above  tlieni  all.  He  forgeil  the  viewless  vinculum  in 
the  chain  uf  causes,  which  lK>und  the  universe  of  matter  and  mind 
in  iutelHgent  unity  and  linked  the  soul  close  to  the  great  white 
throne ! 

Yet  he  was  in  his  most  special  sphere  a  pioneer  who  blazed  his 
way  through  the  forest.  He  was  more  than  the  Baptist  of  a  new 
dispoasation  of  seient^.  He  was  lH)th  herald  and  hero  of  our  age 
of  electro-magnetic  wonders. 

In  speaking  of  Professor  Morse  in  1872  in  this  Hall^  I  under- 
took to  distinguish  between  those  who  found  principles  and  those 
who  adapt  them  to  pnictical  ends.  I  said:  '*  Your  Newtons  and 
Laplacks  in  the  celestial  mechanism,  and  your  Arag<:»b,  Amperes, 
and  Henrys  in  electro-magnetism,  are  not  the  temporary  bot  the 
eternal  heroes;  but  the  lesser  intellect  carries  off  the  chaplet  and 
sometimes  the  lucre,*'  I  then  ga%^e  a  history  of  the  electric  magnet 
from  Its  l>eg!nnin^  down  to  Professor  Henry's  discover}*;  and  I 
asserted  what  I  was  proud  to  say  during  his  life,  and  wliat  all  now 
confess— that  Morse  was  but  the  inventor  of  a  madiine,  Hexry 
the  philosophic  discoverer  of  the  principle!  Others  had  discovered 
the  relations  between  magnetism  and  electricity;  and  others  had 
made  divers  limited  applications  of  the  magnet,  but  the  inventor 
of  only  one  form  of  applictition  tmrried  off  the  reward. 

It  may  seem  to  some  a  little  thing  to  ring  a  bell  at  one  end  of  a 
mile- wire  by  a  current  incited  at  the  other  end.  It  may  seem  to 
some  a  little  thing  to  discover  the  induction  of  currents,  as  Henry 
did ;  or  to  call  in  a  relay  magnet  at  a  distance  to  help  tlie  halting 
power;  or  to  prf>duee  the  spark  by  means  of  purely  magnetic 
induction .  It  seemel  doubtless  to  many  a  foolish  thing  to  talk  to 
members  of  his  ianiily  across  the  Princeton  campus  by  an  electric 
wire,  or  by  a  pole  from  basement  to  attic  in  the  college  have  his 
negro  boy  play  a  real  fiddle  in  the  cellar  whose  tune  was  repeated 
in  a  mock  fiddle  in  the  garret.     But  these  experiments  were  the 
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gradations  to  a  higher  plane^  where  the  genius  of  his  science  was 
consummate. 

Before  he  began  his  researches  something  was  known  of  the 
electro-magnet.  Bnt  it  was  as  feeble  in  its  energy  as  the  chihl 
who  toyecl  with  it.  It  was  little  besides  soft  iron.  Heijry 
energized  it  so  as  to  make  its  results  stujiendous  and  far-reaehing. 
Instead  of  the  insulate<l  bar  surrounded  by  an  unjnsulate^l  coil,  he 
insulated  the  wire.  He  employed  many  coils  and  tegot  the  ton- 
lifting  magnet;  and  lo!  there  follows  in  time  the  telegraph  and 
telephone.  Tliis  is  accomplished  simply  by  the  arrangement  of  the 
acid  and  zine  in  one  way,  in  his  way.  He  adds  to  the  cells  of  the 
battery;  and  there  is  literally  no  limit  in  dist^mee  for  the  eJfect. 
When  he  found  that  the  power  of  the  battery  must  be  as  the  length 
of  tlie  eondnetor^  he  so  intensifies  the  iron  at  such  a  distance  that  it 
gives  enchantment  to  this  modern  Merlin's  magic  wand  of  wire. 
It  was  not  mere  by-play  when  he  made  a  mechanical  motor  out  of 
his  big  magnet,  nor  in  overt-oming  resistance  hitherto  insurmount- 
able, for  distance  is  resistant^.  It  wtLs  not  a  sportive  thing  to  lift 
a  ton  by  his  magnet;  nor  was  it  an  inconsef^uential  freak  Avhen  he 
severed  a  current  and  thus  dropped  heavy  weights  at  a  distance. 
Such  experiments  made  the  lightning  his  familiar^  his  demon,  his 
servitor.  He  hired  it  into  his  lecture-nxira  from  out  of  its  cloudtxl 
home  in  the  thunder-storm.  He  tamed  it  so  that  he  could  bridle, 
mount,  ride,  curb,  and  spur  it  at  will.  Thus  he  planted  the  germ 
of  a  system  which  now  numljers  492,913  miles  of  intelligent  wire, 
and  traverses  all  climates  and  dips  under  all  seas. 

He  stood  upon  his  vantage-ground  not  only  to  signal  the  world 
by  lightning,  but  to  measure  time,  calculate  longitudes,  follow  the 
flight  of  the  eanuon-ball,  and  record  the  stellar  motions  and  transits. 
It  is  a  remarkable  fact  that  only  one  improvement  in  the  magnetic 
system  of  telegraph  has  been  made  since  Professor  Henry  gave  it 
to  OS.     It  now  transmits  more  than  one  message  at  a  time.     But 
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when  Professor  Henry  made  it  phonetic,  it  m  reramned.  The 
alpliabetic  ciy  rubols  aix^  olj^olete.  Tho  distant  ma^icnet  when  excited 
makes  its  dots  and  clicks  its  audible  language,  just  as  Hexry 
designed.  Blot  out  iloRSE  and  his  macbine,  and  Professor  HE^Ry*s 
instrument,  the  telegraph,  would  go  on.  Like  Stephenson's 
multi-tubular  boiler,  it  remains  amid  all  change ;  for  it  is  perfect 
because  it  has  a  principle.  Discard  Professor  HenhY'S  plan,  and 
no  message  is  pa«58ible  with  sound.  All  tlic  signals,  alarms,  and 
devices  for  distant  intelligence  have  their  fountain  in  Professor 
Henry's  brain.  Given  his  brain,  and  you  have  Morse,  Bell, 
Edison,  and  the  entire  circle  of  electric  inventors. 

What  a  grand  occasion  wa«!  that  at  the  Centennial,  when  Sir 
William  Tikjmpson  and  Professor  Henry  met  about  the  tele- 
phone! What  fruition  of  hope!  How  jocund  the  exhuberant 
heart  leaped  tip  to  see  fn^h  evidence®  of  the  truth  of  his  early 
experiments  under  the  rigid  laws  of  science! 

These  laws  however  never  shadowed  his  devotion  to  the  beauti- 
ful, good,  and  true.  His  modest  metlnxls  of  research,  while  they 
extended  his  knowledge  and  enkirgetl  his  reason,  never  disturbed  his 
faitli.  While  like  the  magnetic  needle  it  ever  pointed  in  one  direc- 
tion, it  was  never  tremulous  with  skepticism.  He  who  knew  so 
much  of  earth,  and  believed  m  much  of  Heiiven,  had  a  faith  which 
w^as  larger  than  his  reiLson,  When  he  said  to  his  students:  "We 
explain  a  fact,  w^hen  we  refer  it  to  a  law'* — did  he  stop  there?  He 
bowed  reverently^  as  he  added  —  "When  we  explain  a  law,  we  refer 
it  to  the  will  of  God."  He  never  allowed  sense  to  obscure  spirit  or 
secondary  ciiuscs  to  be  primal !  He  spoke  no  spell  and  taught  no 
creed  for  evil  or  chance.  He  had  the  eye  of  reason  to  guide  his 
radiant  path  and  the  ear  of  faith  to  inspire  and  exalt  his  reason. 
The  impetuosity  of  the  one  was  tempered  by  the  docility  of  the 
other.  The  dilettante,  the  mystic,  the  pantheist,  and  the  transcend- 
entalist  w^ere  to  him  leas  than  flippancy  and  vanity ;  for  he  knew 
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the  limits  of  all  liumati  philosophy^  physiail,  mental^  and  ethical, 
and  never  leaped  the  Hamiiig  bounds  to  raise  issues  on  insoluble 
problems  or  dispute  the  divine  mission  of  Him  who  spake  SB 
never  man  spake,  *'That  which  we  know  is  little,  but  tliat 
which  we  know  not^  is  Immense/'  exclaimed  Laplace;  and  the 
humility  of  Professor  Henry  found  in  his  highest  aspiration 
reason  for  the  lowliest  modest>\  He  took  shelter  in  the  heal- 
ing balm  of  evening  from  the  dastzling  mdiance  of  speculation, 
and  in  its  sweet  and  inviting  undertones  found  whisperings  of 
infinite  love. 

During  his  long  life  and  Its  closing  hours  he  clung  to  the  Rock 
of  Ages  as  the  foundation  of  all  his  knowledge  and  the  source  of 
all  his  csomfort.     For  him  there  was  no  gauge  of  prayer;  for  pmyer, 

t  m  he  said,  was  above  and  beyond  science.  There  was  for  him  no 
greater  light  to  shine  on  tlie  daily  path  of  life  than  that  Sun  of 
Righteousness  whose  reflection  was  but  the  faint  illumination  in  omr 
finite  mind. 

We  have  written  testimony  but  a  few  weeks  before  his  death  to 
his  exalted  faith  in  our  religion.  Amidst  a  universe  of  change, 
where  nothing  remained  the  same  from  one  moment  to  another, 
and  where  each  moment  of  recorded  time  had  its  separate  history, 
and  while  a  universe  of  wonders  is  presented  to  us  in  our  rapid 
flight  through  space,  he  held  to  the  steadfast  truth  that  after  all  our 

I  attempts  to  grapple  with  the  problem  of  the  universe,  the  simplest 
conception  which  expands  and  connects  the  phenomena  of  nature  is 
that  of  the  existence  of  one  spiritual  Being,  infinite  in  wisdom,  in 
power,  and  all  divine  perfeetions,  whirh  exifets  always  and  every- 
where,  which  has  created  us  with  intellectual  iliculties  in  some 
degree  to  comprehend  his  operations  as  they  are  developed  in 
nature.  This  was  his  divine  t-rewl  of  creeds !  It  was  ret^onciled 
witli  science.  He  believed  that  this  Infinite  Being  was  unchange- 
able and  that  therefore  hLs  operations  were  in   aecordanoe  with 
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the  imifonn  ia\V8,  Finding  ever\'whcre  evidences  of  intdlectual 
arrangeniCDts  ;is  he  found  them  io  the  operations  ol"  man,  he  iiii^rred 
tliiit  these  two  classes  of  phenomena  were  the  results  of  similar 
intclligenee  He  found  within  himself  ideas  of  right  and  wrong, 
and  dedue^id  and  believed  that  they  formed  the  basJB  of  our  ideas 
of  tlie  moral  universe.  In  other  words,  he  believed  in  a  Div^iJie 
Being  m  the  director  and  governor  of  all,  and  lived  as  he  died, 
hoping  and  praying  for  \m  infinite  mercy. 

Aloof  from  the  lights  and  shadows  of  hope  and  fear,  what  unim- 
agined  and  ** wondrous  glory  l^eyond  all  glory  ever  seen*'  is  his 
to-day !  Flowers  and  fishes,  ruins  and  rivers,  skeletc»ns  and  scoria*, 
all  the  forms  of  things  and  forties  of  nature;  the  motions  of  wind, 
tidcj  and  wat^^r;  the  elasticity  of  steam  and  the  explosions  of 
electricity,  which  were  liere  in  unrest,  seeking  immobility  by  laws 
of  their  own — all  these  mobile  elements,  which  he  demonstrated 
were  seeking  repose  even  in  slag  or  cinders  and  seeking  it  by  celes- 
tial motions  and  forces — the&e  are  all  one  to  him  now  !  Thecorre- 
lution  of  forces  and  the  conservation  of  energy  are  solved.  The 
principle  of  chemistry  and  vitality,  of  the  moving  atom  and  the 
immortal  mind,  no  longer  vex  him  with  their  mj^stery.  His  soul, 
whicli  was  never  tried  on  earth  by  tlie  crucible,  and  his  religion, 
which  was  never  limited  to  the  lal>oratorv — ^  whose  relict  radiance 
it  is  ours  to  rw:xdl  —  has  that  rest  whic^h  he  ol^servcd  to  Ijc  the  final 
law  of  all  animate  nature  here. 

He  believed  with  Oersted  that  the  practice  of  science  was 
religious  worship ;  and  like  that  Danish  physicist — like  Faraday 
and  BoTT.E —  "  sweetness  and  light  were  blended  in  his  pure 
nature."  With  unblemished  eye,  like  the  eagle,  his  scientific  ken 
gazetl  into  the  sun  iteelf  for  its  revelation;  and  yet  he  nestled, 
dove-like,  amidst  his  human  domestic  affections.  His  processes  of 
thought  were  chastened  by  his  Christ-like  life  and  heavenly  faith; 
and  he  has  his  reward  in  eternal  bliss. 
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When  the  first  telegraph  message  went  from  this  capital  on  the 
24th  of  May,  1844,  "What  hath  God  wrought,"  it  but  echoed  the 
thought  of  this  reverent  thinner,  who  had  discovered  its  mission^ 
and  who  thus  recognized  the  infinite  intelligence  whose  processes 
were  beyond  human  ken.  This  belief  chastened  his  intellectual 
dignity,  and  while  it  gave  him  added  courage  to  explore  the  secrets 
of  time  and  space,  made  his  science  not  that  of  the  carping  critic, 
but  of  the  loving  handmaiden  of  divinity. 

If  "we  are  of  a  nobler  substance  than  the  stars;"  if  "we  have 
faculties  while  they  have  none,"  it  is  impossible,  in  thinking  of 
Joseph  Henry  and  his  life  here,  to  unduly  magnify  that  intel- 
lectual orb  which,  when  it  left  our  limited  horizon,  arose  upon 
another  world  to  glorify  anew  the  Grod  of  all  the  graces  and  the 
fountain  of  all  the  forces  I 
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Feom  the  beginning  the  living  have  paid  homage  to  the  virtues 
of  the  dead;  for  immortality  is  the  dream  of  mao.  From  Agra 
to  Wa*<hingUin  scarce  a  city,  town,  or  village  but  contains  some 
monument  de^^igned  to  perpetuate*  the  memory  of  one  who  has 
passed  from  earth*  Mountaius  have  been  excavated ;  pyramids 
built;  temples  have  betni  erected,  and  granite,  marble,  and  bronze 
shaped  inti)  every  f«>neeivable  form,  to  give  expression  to  honor, 
respect,  affection,  and  hjve  for  some  dead  hero,  warrior,  statesman, 
or  philosopher.  These  earthly  tril>utes  can  be  of  no  servi(x^  to  the 
dead,  but  they  form  lasting  rwxinls  of  deeds  held  honorable  among 
men ;  are  strong  incentives  to  noble  acts  in  the  present,  and  mark 
a  steady  progress  toward  that  better  condition  which  is  the  ultimate 
destiny  of  the  human  race* 

We  are  not  assembled  to-night  to  shape  in  marble,  or  granite,  or 
bronze,  the  human  form  of  our  countrj^uian  and  friend,  Professor 
Joseph  Hekhy,  but  in  order  that  those  who  knew  him  best  may, 
by  simple  tributes  of  thought  and  feeling,  bear  public  testimony  to 
the  merits  of  one  who  in  our  day  stood  forth  a  most  resplendent 
type  of  moral  and  intellectual  manhood,  and  who  with  little 
thought  of  self  rendered  eminent  service  in  the  cause  of  mankind* 
He  needs  no  monument:  for  wherever  man  goes,  or  human  thought 
travels,  the  poles  and  continuous  wires  will  remind  him  tliat  to 
Professor  Hexry  of  all  men  we  are  most  indebted  for  the  inesti- 
mable blessings  of  the  telegraph, 
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Joseph  Hekby  was  pre-eminently  a  philowpher,  hot  none  the 
less  a  hero.  His  conqu^t  was  not  over  cities  razetl,  homes  deso- 
lated, or  the  forms  of  men  erushed  and  lacerated,  but  over  the 
obstacles  of  nature,  in  majstering  her  laws  and  harnessing  them  to 
the  uses  -of  his  fellow-meu.  No  widows  or  orphans  are  left  to 
moum  over  his  victories,  but  millions  who  have  reason  to  rejoice 
in  the  increased  knowledge  and  stimulated  industrj^  which  followed 
in  the  wake  of  his  intellectual  triumphs.  By  these  all  men  are 
brought  n^rer  to  each  other,  and  the  mysterious  wires  which  now 
eoonect  all  parts  of  the  habitable  earth  have  done  more  to  harmo- 
nize the  prejudices  and  passions  of  man  than  the  conquests  of 
Xerxes,  Alexander,  and  Napoleon,  No  one  knew  better 
than  Professor  Henry  that  all  of  nature's  laws  had  not  yet  been 
revealed,  and  that  there  remained  an  infinite  field  for  further 
exploration  and  study. 

It  was  a  scientific  Englishman,  a  skillful  analytical  chemist  of 
London,  who  conceived  the  thought  and  provided  the  mean^ 
whereby  Professor  Henry  was  enabled  to  accomplish  so  much 
further  good.  Arts  may  have  been  loet  or  forgotten,  because  no 
longer  needed,  and  the  world's  libraries  and  universities  already 
possessed  in  abundance  the  vast  accumulations  of  knowledge  which 
had  for  ages  been  garnered  and  stored  away  in  these  valuable 
repositories  of  learning,  yet  nature  remained  so  bountiful  that  there 
could  be  no  danger  that  her  fountains  would  become  exhausted,  and 
Mr*  Smithson  provided  for  an  institution  which  accepts  all  the 
post,  and  provider  only  for  the  futui'e.  He  endowed  munificently 
the  Institution  (which  bears  his  name  her©  in  Washington)  for 
collecting  new  knowledge,  and  for  distributing  it  to  all  parts  of  the 
earth.  Great  was  the  conception,  generous  the  endowment,  aud 
fortunate  that  the  execution  fell  to  the  lot  of  Professor  Henry! 
Though  he  loved  his  country  i\s  he  loved  his  family,  still,  in  the 
matter  of  science  he  knew  no  bounds.     The  heavens  above  and 
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be  eartli  l>eneath  were  his  studio^  and  his  thoughta  and  his  feelings 
were  m  bomidleAs  as  the  orbit  of  the  most  distant  etar.  Whatever 
the  mmd  of  man  could  compass — yea,  whatfVtT  the  most  oriental 
imagination  could  fancy — M^ere  to  him  m  pret^ious  as  the  germi- 
nation of  a  seed  or  the  blooming  of  a  flower  in  his  own  door-yard* 
The  student  in  Australia  or  the  Fiji  Islands  knew  that  any  inquiry 
of  him  on  scientific  suhjw-ts  would  receive  the  same  patient,  kindly 
notit*c  as  if  it  came  from  the  most  learnetl  professor  of  Berlin  or 
Stockhohni. 

In  like  manner,  how  patient  was  he  with  the  young  inquirer 
after  truth,  and  still  more  with  that  large  class  of  mechanics  who, 
in  their  houi-s  of  leu^ure,  were  workiii<2:  t>n  some  long-explode<l 
theory  or  error,  lie  did  not  upbraid  or  ridicule  honest  labor  or 
Btudy,  but  with  simple,  kindly  language  would  explain  to  the 
eomprehension  of  the  most  unlearned  the  immutable  laws  of  nature, 
and  guide  his  mind  and  steps  baek  to  the  right  path  which  would 
lead  him  to  perfect  success. 

Professor  Henry  always  seemed  to  me  to  take  c^jjecial  pleasure 
in  every  development  of  stnenoe  which  added  to  the  bcnutiful  in 
life,  or  which  contributed  to  the  general  happiness  of  mankind. 
Though  great  progreas  had  been  made  in  his  day,  he  had  an  abso- 
lute faith  that  more  remained  to  reward  the  toil  and  labor  of  other 
students  long  after  he  hud  passed  from  earth. 

For  this  reason  the  memory  of  his  life  and  fame  should  be  treas- 
ured by  all  as  an  example  to  the  youth  of  our  land,  to  show  that 
honor  and  fame  may  be  earned  in  the  school  of  philosophy  as  well 
as  in  the  more  tempting  and  active  scenes  of  public  life;  and  there- 
fore I  rejoice  that  tins  occasion  has  been  honored  by  tlie  pre^sence 
of  so  marked  and  distinguished  an  audience  in  this  the  Hall  of 
Kepresentatives  of  the  Capitol  of  our  nation. 

&Iany  students,  who  at  this  moment  are  hard  at  work  on  their 
studies  for  the  advantage  of  mankind,  will  feel  themselves  {>erson- 
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ally  enoooraged  and  honored  by  the  tokens  of  respect  and  affection 
thus  paid  their  prototype,  Professor  Henry;  and  their  stimulated 
labors  in  the  cause  of  that  science  he  loved  so  well  will  erect  to  him 
a  monument  more  lasting  than  of  brass  or  marble. 


PRAYER 


BY 


REV.  BYRON  SUNDERLAND,  D.  D. 


Otm  Father  and  our  Grod,  Thou  who  dwellest  in  supernal  light^ 
and  jet  with  him  who  is  of  an  hurable  and  contrite  heart — Thou 
who  hast  been  so  often  dishonored  in  the  anarchic  thoughts  of  men 
and  yet  dost  bear  the  sanie  with  ineffable  patience,  behold  as! 
Fain  would  we  with  all  our  hearts  bow  before  Thee  in  wonder 
and,  adoration. 

We  give  Thee  hearty  thaaks  for  that  creation  when  the  morning 
stars  sang  together  and  for  that  redemption  heralded  by  a  multi- 
tude of  the  heaveiJy  hosts — "Glory  to  God  in  the  Highest  and  on 
earth  peace,  good-will  to  men  !** 

We  thank  Thee  for  the  mighty  train  of  human  generations*  We 
thank  Thee  for  the  ca])acities  of  the  human  race  opening  out 
toward  the  future  for  evermore.  We  thank  Thee  for  the  grmt 
nations  that  have  run  their  course  and  for  the  great  nations  that 
are  still  enacting  their  parts  in  this  wondrous  field  of  time*  We 
thank  Thee  for  the  vigor  of  intelligence  and  the  grandeur  of 
enterprise  that  have  discovered  so  many  great  things  for  man.  We 
thank  Thee  for  the  many  toilers  on  ever)'  aide  who  are  unravelling 
the  secrets  of  nature  and  building  up  a  poasibility  for  the  still  more 
noble  triumphs  of  tlie  immortal  soul. 

And  we  thank  Thee  for  him  whose  memory,  so  fragrant,  has 
been  made  to  bloom  so  freshly  in  this  winter  night.  God  be 
praised  for  the  name  of  him  in  whom  knowledge  and  faith  blended 
their  glorious  light*     God  be  praised  for  the  evolution  and  exalta- 

tbn  to  which  a  higher  than  material  philosophy  will  surely  sum- 
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mon  all  the  ignorant  and  erring  families  of  men.  By  the  brink 
of  the  grave,  over  the  end  of  all  that  perishes  on  earth,  we  read, 
O  Grod,  our  Father;  that  mighty  apoth^m,  '^  The  things  that  are 
seen  are  temporal,  the  things  that  are  not  seen  are  eternal.'' 

Be  very  nigh  to  the  hearts  that  knew  him  best,  and  bless  them 
with  the  blessing  he  in  life  invoked.  Be  very  nigh  to  our  rulers 
and  our  chiefs,  and  to  all  our  people  in  the  state  and  in  the  church 
and  to  all  those  in  our  schools  and  seminaries  and  laboratories,  and 
in  our  Congresses  and  Legislatures  who  are  molding  the  thoughts 
of  the  nations  and  the  civilization  of  our  times.  Grant  free  scope 
to  the  awakened  faculties  of  men.  Protect  the  mighty  march  of 
the  coming  millions,  and  crown  their  toil  with  an  unfading  crown, 
through  Jesus  Christ    Amen« 
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PmK)ROPHICAL  SUCIETY  OF  WASHINGTON. 


Special  Meeting. 


May  14,  1878. 


Vice-Presiflent  Hixgard  in  some  preliminan^  remarks  on  the 
death  of  Pmibk^^or  JasEPH  He>hy,  President  of  the  Scxnety, 
stated  that  he  had  called  a  special  nieeting  of  the  members,  for  the 
piiriK>!^e  of  takini?  some  appropriate  action  on  this  solemn  and 
mournful  cxx-asioii* 

The  S^retary  read  a  communication  from  Chief-Justice  M,  R. 
Watte,  (liancellor  of  the  Smitksouian  Institution, annonneing  the 
death  of  Professor  JasErii  Henry,  the  Secretary  and  Director  of 
the  Institution,  in  this  city,  on  Monday,  May  13,  at  ten  minutes  past 
notm,  and  inviting  the  Philosophical  Sf^ciety  of  Washington  to 
attend  his  funeral  on  Thui-sday  next,  May  16,  at  half-past  four 
o'clock  P.  M. 

On  motion,  a  committee  of  three  (Messrs,  Welling,  W^  B, 
Taylor,  and  Gill)  was  apjiointetl  to  prepare  suitable  resolutions. 

Rrmarks  on  the  character  and  laboi's  of  the  dect^asid  were  made 
by  Messrs.  HrLGARD,  Johnson,  Toner,  Alvord,  Abbe,  Mason, 
Parker,  Gallaudet,  and  GEORfjE  TAYLr)R. 

The  spt'cial  committee  re|>orted  the  following  resolutions,  which 
were  unanimously  adoptetl : 

Resolved,  That  in  the  death  of  Professor  Joseph  Henry  the 
Philosophif.'iil  Society  of  Wa-^hington  is  calleil  to  deplore  the  loss  of 
its  venerable  and  l>eloved  President,  who  from  its  first  institutJoii, 
and  subsequently  from  year  to  year,  has  been  unanimously  chosen 
to  the  position  he  filled  among  us,  in  deference  not  only  to  the 
exalted  fame  whidi  made  him  the  chief  ornament  of  our  asscx'i- 
ation,  but  in  grateful  tribute  as  well  to  the  varied  philosophical 
learn mg,  the  calm  even-balanced  judgment,  and  the  serene  wisdom 
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which  so  admirably  qualified  him  to  be  the  moderator  of  opinions 
in  a  body  composed  of  zealous  and  independent  workers  in  nearly 
every  department  of  scientific  research, 

Hesolvedj  That  while  we  are  called  to  sit  in  the  shadow  of  a  great 
bereavement,  whicu  naturally  casts  itjs  deepest  gloom  on  tho«?e  who, 
like  ourselves,  were  daily  admitted  to  the  privilege  of  his  personal 
friendship  und  to  the  precious  op|iK>rtunities  afforded  by  his  sagacious 
and  logical  suggestions  and  wide  erudition,  as  well  as  by  his  ready 
co-o[jeration  in  eveiy  enterprise  which  had  for  its  object  the  exten- 
sion of  knowledge  or  the  promotion  of  human  welfare,  we  at  the 
same  time  ft?el  that  wc  should  beciiJjwilily  insensible  to  the  surviving 
mdianco  of  the  bright  example  he  has  set  us,  if  even  here,  in  the 
presence  of  his  unfilled  grave,  w^e  did  not  testify  and  record  our 
solemn  thanksgivirg  for  the  length  of  days  accorde<l  to  our  revered 
friend  and  illustrious  exemplar,  {xrmitteii  as  he  was  to  extend  his 
useful  life  beyond  the  period  usually  allotted  to  nian,  and  not  only 
filling  that  life  with  abundant  lalxjrs  which  have  reflected  the 
higliest  honor  on  science,  but  also  adorning  it  with  tlie  moral 
virtues  and  Christian  graces  which  made  hini  as  lovely  for  the 
beiuity  and  simplleity  of  his  nature  as  he  was  remai'kable  for  the 
strength  and  dignity  of  his  high  and  noble  character. 

Remlved^  That  wlieu  we  transfer  our  thoughts  from  the  precind« 
of  this  Society,  within  which  he  has  shed  so  long  and  so  graciously 
the  mild  light  of  his  high  and  varied  intelligence,  to  that  wider 
arena  in  wliicli  he  moved  ti>  minister  and  inter|>reter  of  nature, 
plucking  out  the  heart  of  Iter  hidden  mysteries, — as  teacher  of 
ingenuous  youth,  quickening  in  their  miiid^  an  anient  love  of 
knowledge, — as  apostle  of  science,  deeply  imbued  with  i-everence 
for  his  holy  calling,— a«  unselfish  worker  for  the  Grovernment, 
serving  it  even  unto  death  in  so  many  fields  of  useful  and  unre- 
warded activity',—  and  above  all,  when  we  refer  to  his  long  and 
beneficent  career  as  Director  of  the  great  institution  to  which 
Smithson  gave  his  name,  but  to  which  Henry  has  given  the 
distinctive  direction  and  specific  character  which  compose  tlie  chief 
element  of  its  glory  in  the  past  and  constitute  the  highest  pledge 
of  its  usefidness  in  the  future,  we  are  filled  with  admiration  not 
only  for  the  variety  and  depth  of  his  lore,  and  for  the  amplitude 
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of  the  iiitjellectiial  sympathic*s  which  enabled  our  In  morel  head  to 
take  **all  knowlitlge  for  his  province/'  hut  also  for  the  rare  execu- 
tive talent  which  in  the  sphere  of  administration  fittetl  him  success- 
fully to  touch  the  springs  of  original  inquiry  at  almost  every  point 
in  the  wide  domains  of  modern  science, 

R^mfvfdf  That  as  we  survey  the  long  and  splendid  career  of  tlie 
great  philosopher,  who  haa  just  fallen  at  his  po8t  of  duty,  on  the 
high  places  of  the  hind,  and  to  whose  finished  life  the  seal  of  death 
has  now  l>een  set,  amid  the  universal  regi'ets  of  his  conn  try  men, 
shared  by  the  civilized  world  wherever  science  has  a  votary,  we 
shall  best  prove  our  love  and  veneration  for  his  memory,  not  by 
indulging  in  fruitle^ss  repinings,  hut  by  Ix^rrowing  inspiration  and 
incentive  from  the  sublime  example  left  us  in  the  purity  of  his  life, 
and  in  the  l>enefi(^*nee  of  the  works  which  still  follow  him  though 
he  has  rested  from  Iiis  labors. 

liesolvedj  That  cherishing  for  his  memory  a  profound  admiration 
and  affection,  %ve  proffer  to  his  bereaved  family  our  sincerest  sym- 
pathy and  c^^ndolenee,  and  that  we  will  attend  his  funeral  as 
co-mourners,  in  a  bxfy.  ' 

On  motion,  it  was  further  Eesolvedf  That  the  Secretary  transmit 
copies  of  these  resolutions  W  the  family  of  Professor  Henry,  and 
to  the  Regents  of  the  Smitlisonian  Institution. 


At  a  meeting  of  the  General  (executive)  Committee  of  the 
8ociet>^  held  May  25,  1878,  it  was 

Re&oLvedy  That  SiitunJay  evening,  Oc*toljer  26,  (lieing  the  time  of 
the  regular  meeting  of  the  Society  next  preeeding  the  annual  raeet^ 
ing  for  the  elec*tion  of  officers,)  he  specially  set  apart  and  exclusively 
devoted  to  a  commemoration  of  the  life,  character,  and  servities  of 
the  fir^t  President  of  this  Society — Jcjseph  Henry  ;  and  that 
Vice-Presidents  James  0.  Welltno  and  Wiujam  B.  Taylor 
be  requested  iA^  prepare,  for  that  occasion,  addresses  illustrative  of 
the  personal  and  scientific  character  of  the  deceased. 


PROCEEDINGS 

OF  THE 

ALBANY    IKSTITUTE. 


iVi^BANY,  May  14,  1878. 

On  taking  the  chair  the  President,  Profess^i^r  Hall,  annDimced 
with  much  emotion  tlie  reit^ot  dciith  of  Professor  Jcsefh  Henry, 
many  years  ago  an  active  member  of  the  Institute,  and  long  recxig- 
nized  as  one  of  the  most  prominent  and  useful  scientific  men  of  this 
generation. 

On  motion  of  Mr.  Hogax,  a  committee  of  three  in  addition  to 
the  President  wils  appointed  to  prepare  a  minute  relative  to  the 
death  of  the  late  Professor  JosErii  Henry,  LL.D.  Vice-President 
Orlaj^do  Meads,  Professor  Gates,  and  the  Ilec<3rding  Secretary 
were  named  as  the  adtlitioual  members  of  tlie  eonunittee,  and  Presi- 
dent Hall  was  appointed  to  represent  the  Institute  at  the  funeral 
of  Professor  Henry. 

On  motion  of  Mr.  Colvin,  out  of  respect  to  Professor  Hexry, 
the  Institute  then  adiourned. 


May  28,  1878. 

Vice-President  Meads,  in  l>ehalf  of  the  committee  appointed  at 
the  last  meeting,  submittal  the  draft  of  a  Memorial  Minote  relative 
to  the  late  Professor  Joseph  Henry,  LL.D.,  one  of  the  original 
membens  of  the  Institute^  whieli  he  read,  and  the  same  was  unani- 
mously adopted  by  the  Institute  and  ordered  to  be  entered  on  the 
minutes,  and  a  copy  to  be  sent  to  the  family  of  Professor  Henry; 
als4),  to  Ix}  furnished  to  the  daily  newspai>ers  of  the  city. 

Mr.  Meads  also  read  a  commuuication  from  President  Hall, 
excusing  hfa  absence,  on  a4Lt?ount  of  illness,  from  the  meeting  of  the 
committee  of  which  he  was  a  member,  and  paying  a  worthy  tribute 
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of  personal  regartl  to  the  memory  of  the  late  Professor  Henry, 
which  communication  was  ordered  to  be  entered  on  the  minutes. 

The  following  is  a  copy  of  Professor  Hall's  letter: 

Port  Henry,  May  27,  1878. 
Orlando  Meads,  Esq. 

Ikfir  Sin  1  am  very  sorry  not  to  meet  with  the  members  of  the 
Albany  Institute  to-morrow  evening,  but  I  am  quite  unable  to  do  so. 

For  some  weeks  before  the  last  meeting  of  the  Institute  I  had 
been  too  feeble  to  go  out  at  night,  and  I  went  on  that  occasion  only 
from  respect  to  the  memory  of  Professor  Henry  and  that  I  might 
say  a  few  words  in  eulogy  of  his  character.  I  no^v  find  that  I  had 
kept  up  and  alx^ut  my  work  quite  Uxt  long.  Since  I  came  here  I 
have  not  been  able  to  sit  up  more  than  half  the  time,  and  I  have 
scarcely  the  energy  to  wTite  a  letter.  I  am  suffering  from  extreme 
nervous  prostration. 

I  write  to  explain  the  cause  of  my  absence,  and  I  am  very  sorry 
act  to  be  prcj^cnt  with  the  ccvmmittee  on  this  oci-asion.  I  believe 
fyou  know  very  well  my  esteem  and  veneration  for  Professor 
HENitY,  and  I  wish  not  to  fail  in  joining  m  any  expression  of 
regard  for  his  memory,  or  of  synn>athy  and  condoleoce  with  his 
most  excellent  and  amiable  family  in  their  great  affliction. 

Professor  Henry  Wiis  the  realization  of  my  ideal  of  a  scientific 
man.  During  a  long  lilc  he  has  kept  apart  from  all  those  influences 
which  serve  to  destroy  the  independence  of  so  many  men  uf  science. 
His  simple  and  unassuming  life,  and  Ids  quiet  and  unpretending 
manner,  while  confessedly  at  the  head  of  all  scientific  men  of  his 
country,  luis  presented  a  gmnd  exam]>Ie  to  the  younger  men,  while 
it  has  sc^^iircnl  for  him  their  love,  esteem,  and  veneration.  I  believe 
there  has  been  no  scientific  man  of  the  generation  in  which  he  lived 
who  has  so  endeared  himself  and  liis  memory  to  men  of  all  pro- 
fessions and  departments  of  seientific  inquiry,  and  vre  cannot  too 
strongly  express  onr  ftentimeuts  of  approc-iation  of  such  a  character, 
I  am,  very  sincerely  and  respectfully  yours,  etc., 

Jaheb  Halu 


MEMORIAL    MTKUTE: 

BY 

ORI^INDO  MEADS. 


Professor  Joseph  Henry,  LL.D.,  who  for  more  than  half  a 
century  has  stood  at  the  head  of  American  seientiiic  men,  and  who 
for  more  than  thh*ty  years  has  held,  with  equal  honor  to  himself 
and  advantage  to  the  great  interci^ts  committed  to  him,  the  eminent 
pusition  of  Seeretiiry  of  the  Smithsonian  Institution,  died  at  liis 
post  of  dtity  in  the  city  of  Washington,  on  the  13th  day  of  May, 
1878,  in  the  eighty-fiist  year  of  his  age.  The  death  of  one  so 
venerable  in  yeans,  and  whose  long  life  has  been  devoted  so  assidu- 
ously and  snccessfully  to  the  advancement  of  science  in  some  of  ite 
highest  departments,  makes  it  especially  fitting  that  the  members  of 
this  Institute,  of  which  he  was  one  of  the  founders,  should  place 
upon  its  records  some  suitable  egression  of  their  estimate  of  his 
ehai'atrter  and  services. 

It  is  with  just  pride  that  we  call  tt>  mind  that  he  was  a  native 
of  this  city;  that  it  was  here  in  the  Alkmy  Academy,  and  in  the 
very  building  in  w^hich  we  are  now  assembled,  that  he  received 
much  of  his  ejirly  educntion,  and  especially  in  those  bmnehes  which 
contributed  most  to  prepare  him  for  his  subsequent  scientific  career ; 
that  after  ceasing  to  be  a  pupil  in  the  academy,  much  of  his  leisure 
time,  for  several  years,  was  spent  in  the  luboratf  iry,  then  in  tliis  very 
room,  in  experimental  investigations  in  chemistry,  electricity,  in  the 
application  of  steam,  and  in  other  branches  of  physiciil  science,  in 
which  he  was  destined  afterwards  to  attain  so  great  distinction. 
While  thus  engaged,  lie  took  an  active  pirt  in  the  organization  of 
the  Albany  Lyceum,  and  afterward  of  the  Allrany  Institute,  In 
1826,  he  wsks  appointed  professor  of  mathematics  and  natural 
philosophy  in  tlic  academy.  The  place  was  not  unworthy  of  the 
high  qualifications  he  brought  to  it;  for  in  that  day  few  of  the 
coll^;es  of  this  country  atforded  such  a  large  and  thorough  course 
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of  instruction,  both  in  tlw.  classicH  and  in  mathematics  and  natural 
phiIn5?iophy,  lis  did  tlie  amdeniy.  Soon  after  his  appointment  to  this 
profe.^8orsliip,  he  entere*!  upon  the  course  of  original  and  experi- 
mental researehes5  in  eleetro-magnetisni  that  were  rewarded  with 
rei^uits  j?o  brilliant  ami  valuable  as  to  attmet  the  attention  of  the 
sc^ientific  world  and  plai*  liini  at  once  in  the  front  mnk  of  original 
investigators.  Here  he  made  those  great  discoveries  which  in  their 
nmetical  applieation,  have  given  as  tlie  electric  telegraph. 

He  not  only  showed  liow  a  greater  magnetic  power  than  had  ever 
before  been  supposed  possible,  could  be  obtained,  bnt  he  showed 
al*i  how  by  mtiins  of  a  battery  of  a  greater  number  of  plates, 
known  a.s  an  intensity  Imttery,  the  power  tbna  obtained  miglU  be 
trani^mitted  through  a  circuit  so  as  to  produce  its  effect  at  a  great 
distance  from  the  r^perator,  and  he  also  distinctly  pointed  out  the 
application  of  this  to  the  transmission  of  telegmpliic  signals.  It  is 
within  the  recollf^ction  of  some  now  here  present,  that  w^hile  he  was 
yet  connected  with  this  academy,  and  long  before  the  Moi^SE  tele- 
gmpli  was  invented,  there  might  l^e  seen,  strung  circuit  upon  circuit, 
around  the  walls  of  the  large  nxmi  in  the  upjier  part  of  the  build- 
ing, thousands  of  feet  of  (x>pper  wire,  through  the  whole  length  of 
which  he  sent  a  galvanic  current  so  as  to  excite  a  niagnet  and  move 
a  lever  at  the  farther  end,  which  was  thus  made  to  strike  its  signal 
on  a  l>ell.  Here,  in  a  scientific  point  of  view,  was  all  that  %vas 
essentia!  to  the  magnetic  telegraph.  That  he  did  not  attempt  to 
apply  these  dts<_'overies  to  tlieir  practic-al  use,  wa.s  not  tliat  he  did 
not  see  tlieir  apidication,  or  that  he  had  not  inventive  genius,  but 
that  he  had  formed  for  himself  a  high  ideal  of  a  life  devotetl  to 
science  for  \b^  own  sake,  from  whi(*h  he  would  not  bt^  diverted  by 
any  inferior  claims  upon  his  attention.  The  stand  taken  Ijy  Iiim 
thus  early  wbh  inflexibly  adhei-ed  to  through  his  whole  suljsequent 
Hfe, 

In  1882,  he  was  called  to  the  professorship  of  natural  philo*^ophy 
in  tlic  college  of  New  Jersey,  at  Princeton,  where  he  not  only  con- 
tin  ue<l  to  prcjsecute  with  great  success  and  growing  fame  his  favorite 
investigations  in  electricity  and  magneti^sm,  but  he  also  greatly 
enlarged  the  range  of  his  acquirements  by  studies;  in  acoustics, 
optica,  astronomy,  geology,  mineralogy,  and  architct»ture,  in  some 
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of  w'hu'h  (IrpnrtiTicntH  liLs  lt?oturos  oxritiH]  ^rciit  iiitori^t  and  admi- 
mtj*>ii.  He  hud  Hire  power  as  a  lecturer.  With  always  a  full 
knowlcdjjjo  of  hrs  subject,  his  laogimge  was  well  chosen  and  exact, 
hifl  elocution  dignified  and  injpn^sive,  and  he  had  in  a  rare  degree, 
both  in  eonversfition  and  in  his  jmljliodiseoui'SGS,  the  flieulty  charac- 
teristic of  the  highest  order  of  niiods — of  presenting  the  deepest 
truths  with  a  elt^iirncss  and  simplicity  that  brought  them  witliiu  the 
prasp  of  ordinary  minds.  In  1837  he  for  the  first  time  visited 
Europe,  where  his  valuable  contributions  to  physicral  scnence  had 
nuule  him  well  kno^^m  to  such  men  as  Faraday,  Wheatstone, 
AuiV,  ami  itthers,  who  reoeivwl  him  with  the  most  flattering 
attentions. 

By  the  noble  Ix^uest  of  James  SifiTHSON,  the  United  States 
WPi'e  made  tlie  recipients  of  a  fund  "to  fotind  at  AVa**hington,  under 
the  name  of  the  Smithsonian  Institution,  an  establishment  for  the 
increase  and  diffusion  of  knowledge  among  men/*  On  the  estab- 
lishment of  this  institution  under  an  aet  of  Congress  in  1S46,  the 
eyes  of  the  Irading  scientific  men  in  tins  country  and  abnxid  were 
at  once  turned  to  PmiWsor  Henuv  as  the  man  mast  eminently 
qualified  to  carry  out  the  great  objects  of  this  trust  in  accordance 
with  the  spirit  of  the  founder.  The  trust  itself,  as  prescribeil  in 
the  will  of  the  founder,  was  of  the  grandest  and  most  com pix*hensive 
character.  It  was  intended  for  both  the  increase  and  the  diifusion 
of  knowletlge.  It  was  limitetl  to  no  jxirticular  branch  of  knowl- 
edgt^»  and  it  was  for  the  benefit  of  all  mankind*  It  wa^  Mith  gneat 
hesitation  and  reluctance  that  Professor  Hexry  was  induoetl  to 
give  up  the  line  of  original  research  to  which  he  had  been  devoted, 
and  undertake  a  work  so  <lit!crcnt  from  any  in  whicli  he  had  been 
engagetl,  and  involving  rj  great  responsibility.  But  liaving  yielded 
to  the  wishes  of  his  friends,  he  gave  himself  to  the  work  eamesllT 
and  conscientiously,  still  hoping  that  after  the  oi^aniiatioQ  ir:^ 
completed  he  might  be  enabled  again  to  resume  his  former  pursuits. 
Fortunate  it  was  for  the  honor  of  the  country  and  for  the  perma- 
nent interests  of  the  institution  that  §ucfa  a  man  was  broi^t  to 
preside  over  its  original  oi^rniLzation^  and  afterward  to  direct  and 
control  its  administration  for  nearly  a  third  of  a  centary.  How 
hmadlr  and  wisely  he  laid  the  foundations  of  tbe 
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with  what  a  large  view  and  just  appreciation  of  the  c'laiiiih  of  all 
tliL*  viirious  departments  of  libenil  knowledge;  how  t^Ivillfuliy  he 
guarded  it  throut^h  tlie  uiaiiit'okl  perils  of  it.s  earlier  years;  with 
what  vigilance  and  stem  integrity  ]ie  protected  and  secureii  the 
trust  fuod'^,  not  only  from  loss,  but  fixmi  perversion  to  inij>r<iper 
pur[mseSj  or  to  the  promotion  of  lotid  and  selfish  interest^;  how 
scrupulously  he  lield  himself  aloof  fnjm  all  eutanglemenLs  with 
gainful  enterprises  and  from  every tliinj^  that  conltl  witlidniw  his 
tlioughfcs  from  the  higlt  duties  to  wludi  he  had  devoted  himself; 
and  liow  strongly  he  thus  entrenelied  hiniMilf  in  the  respect  and 
cootidence  not  only  of  those  immediately  associated  with  him,  but 
of  the  whole  Amcriam  people — is  well  known  to  us,  and  is  wit- 
nessed to  by  the  voice  that  now  com  erf  to  us  from  every  part  of*  the 
eouutry. 

In  (X)ni  me  mora  ting  his  public  services  we  should  not  omit  to 
noiitx^  the  valuable  gratuitous  .'^ervit'cs  he  has  rendered  to  tlie  coun- 
try for  so  many  years  as  president  of  tlie  Light^House  li^jard,  nor 
should  we  fail  also  to  record  the  not  less  imp4>rtant  relation  iu 
which,  as  the  head  of  the  Smithsonian  Institution,  lie  has  storxl  to 
the  Goveniment  aa  its  trusted  adviser  in  all  matters  involving 
scientific  inquiry.  Every  successive  administration  for  the  last 
thirty  years  has  had  tlie  Ijcncfit  of  liis  wise  and  disinterested  coun- 
sels, and  has  ever  given  to  him  its  fullest  confidence.  But  above 
all  should  we  l>ear  witness  to  the  great  moral  worth  and  dignity  of 
the  example  he  has  furnished  in  our  own  country  and  in  our  times 
of  a  man  of  the  highest  intellectual  emlowments  and  with  more 
than  ordinary  aptitude  for  success  io  the  practical  wall<s  of  life 
giving  himself,  from  the  verj^  outset  of  his  career^  witli  stern  inflexi- 
bility of  pnrpise,  exclusively  to  the  pui-suit  of  seienee  for  its  ow^u 
sake,  esteeming  its  path  one  of  all-sufficient  honor  and  distinction, 
and  its  satisfactioas  and  rewards  higher  and  better  than  all  other 
worldly  success^  content  to  live  simply  and  virtuously,  so  l>e  it 
only  that  it  might  lie  **  in  the  pure  and  serene  air  of  lilx^ral  studies." 

He  was  a  man  of  warm  affections  and  of  a  most  sineere,  generous, 
ami  noble  nature*  His  sympathies  with  all  earnest  seekers  after 
truth,  and  espwually  with  the  young,  were  ever  quick  and  ready* 
He  loved  truth  for  its  own  sake^  and  had  an  utter  detestation  of 
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Office  of  the  Light- House  Board, 

Waahm/fion^  May  15 ^  1878. 

[Extract  from  the  minutes  of  the  meeting  of  the  Light-House 
Board,  held  iliiy  15,  1878,] 

The  Naval  Secretan^  read  a  letter  from  Chief  Jostice  M.  R. 
WaitEj  Cliancellor  of  the  Smith^jnian  Institution,  announcing  the 
death  of  Professor  Jc^eph  Henry,  and  inviting  the  Light-House 
Board  to  attend  his  funeral  on  Thursday  afternoon  at  half-past 
four  o*clock. 

On  motion,  it  was  ordered  that  Uie  Light-House  Board  accept 
I  the  invitation  to  attend  the  funeral,  and  that  the  Naval  Secretary 
be  chargetl  with  making  the  iiecesnar}'  armngementfi. 

The  following  resolutions  submitted  l>y  the  Naval  Secretary  were 
adopted : 

liesolredy  That  in  the  death  of  Professor  Joseph  Henry  we 
have  lost  an  impartial  ChairraaUj  who  has  iloue  so  much  to  obtain 
the  harmonious  co-operation  of  the  several  workers  composing  the 
,  Board. 

Besolvedy  That  we  have  lost  in  his  death  the  head  of  our  Com- 
mittee on  Experiments,  in  which  position  for  more  than  a  quarter 
of  a  century  he  has  by  his  patient,  able,  and  successful  investiga- 
tions into  the  laws  of  light  and  sound,  and  by  his  feilile  suggestions 
as  to  tlieir  application,  put  the  Light-Hpuse  Service  into  the  front 
ranks  of  practical  science. 

Resolved^  That  we  sincerely  deplore  his  death;  as  thus  we  have 
each  one  of  us  lost  a  peraonal  friend  who  by  his  kindness  of  bt^rt, 
his  honest  frankness,  his  genial  bearing,  and  his  genuine  sym|>atliy, 
has  commanded  our  respect  and  won  our  affection, 

(135) 


136 


MEMORIAL   OF  JOSEPH    HENBY. 


liettolvtd,  That  as  a  token  of  our  appre<?iation  of  our  loas^  the 
Board  attend  hLs  funeral  in  a  body;  that  tlie  colors  of  the  vessels 
in  the  Light-House  Service  be  set  at  half-mast  on  the  day  of  the 
funeral ;  that  the  offices  of  the  Light-House  Establishment  through- 
out the  country  be  closed  on  that  day ;  and  that  the  members  of  the 
Boarfl,  and  the  officers  of  the  Light-House  Senice,  wear  the  usual 
badge  of  mourning  for  thirty  days. 

Bejsolvedf  That  we  tender  to  the  family  of  the  deceased  our 
dee{>cst  sympathy  in  their  great  bereavement. 

Resolved f  That  these  resolutions  be  spread  on  the  Journal  of  the 
Board ;  and  that  a  properly  engrossed  copy  of  them  be  sent  to  the 
family  of  the  deceased. 

The  Board  then  adjourned. 

C,  P.  Pattebson, 
Chairman  pro  frrn. 
George  Dewev, 
Peteh  C.  Ha  ins, 

Secrdarieji, 


Office  of  the  Light-Hoitse  Board^ 

Workington,  July  9, 1878. 

8lB:  I  transmit  herewith  a  copy  of  a  letter  dated  London,  June 
25,  1878,  from  Mr.  Robin  Allen^  Seeretaiy  to  the  Light-House 
Establishment  of  Great  Britain,  (Trinity  House,;  condoling  with 
the  Board  upon  the  death  of  its  late  Chairman,  Professor  He^BT> 
and  expi*es.sing  the  lii<!:h  appre<-*iation  of  hi.s  di.stinguished  ser\nocs 
in  Pharohjgy,  entertainerj  by  the  "Elder  Brethren'*  of  the  first 
named  Ixuly.  ' 

In  transmitting  this  letter,  allow  me  to  express  the  hope  that  its 
ret'eiition  will  l^e  as  agreeable  to  you,  n»  it  has  been  to  the  Light- 
House  Boiird, 

Ver)*  respectfully,  your  obedient  servant, 

George  Dewey, 
Naval  Secretary. 
To  the  Secretary 

of  the  Smiihsonian  IndUutton, 
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[  COPY  TRANSMITTED.  ] 

Trinity  House,  IjOXbon,  E.  C, 

25tli  June,  1878. 

Sir:  I  have  it  in  command  to  request  that  you  will  be  good 
enough  to  convey  to  the  members  of  the  Light-House  Board  of 
the  Unit-e^I  States  the  high  sense  which  the  Elder  Brethren  of 
this  corpcjmtion  entertain  of  the  many  good  services  ixindered  to 
the  Bcienoe  of  Pharology  by  Professor  Henry,  your  lamented 
predecessor. 

It  was  the  goi>d  fortune  of  two  of  the  membersi  of  this  Board  to 
make  your  late  Chairman's  acfjuaintanee  when  on  a  tour  of  inquiry 
and  ol)servation  in  the  United  States,  and  the  survivor  of  that 
deputation,  Captain  Sydney  Webb,  has  a  very  cordial  recollection 
of  the  manner  in  which  Professor  Henry  placed  the  exijcrience 
of  the  Department  unreservedly  at  their  disposal^  and  of  the  ex- 
tremely courteous  way  in  which  he  assisted  their  researehet^,  and 
indir-atcd  the  directions  in  which  those  researches  were  likely  to 
bear  fruit. 

It  is  at  all  times  a  matter  of  satisfaction  to  the  Trinity  House  to 
remember  that  its  main  fnnction  is  one  of  such  general  interest,  that 
its  members  may  cjount  upon  fellow-workers  wherever  maritime 
civilization  exists ;  but  they  trust  it  may  be  taken  as  an  evidence  of 
their  especial  hope  that  through  yoUj  Sir,  this  friendly  intercourse 
with  the  Light-House  authorities  of  the  United  States  may  be 
continued ;  that  they  thus  desire  to  record  their  grateful  apprw.tia- 
tion  of  the  important  contributions  to  the  applied  R-ienccs  Ixdh  of 
Light  and  of  SfHind,  for  maritime  purposes,  with  which  the  name 
of  Professor  Jos^eph  Henry  will  always  be  so  honorably  associated. 
I  have  the  honor  to  be,  sir,  your  obedient  servant, 

Robin  Allen, 

Secretary. 
To  the  CfiaiT^man 

of  the  Light'HouBe  Board  of  the  United  Stales. 


DISCOUESE    MEMORIAL:* 


EEV.  SAMUEL  BAYiiHD  DOD. 


**I  have  written  unto  you»  young  men,  becftuse  ye  are  strooff,  and  the  word  of 
God  abideth  In  you."  — I  John  1L  U. 

The  beloved  Apostkj  in  giving  unto  each  class  of  his  readers  a 
word  in  season j  uses  tlie  language  of  our  text  in  addressing  the 
voung  men^  pointing  them  to  the  abiding  of  the  word  of  Gotl  in 
tht^ir  hearts  as  furnishing  the  uecessaiy  elements  for  the  formation 
of  a  strong  character.  1  shall  try  to  point  out  to  you  how  the  word 
of  God  rnwts  the  necessities  of  Imnian  character  in  the  period  of 
youth,  and  what  special  value  it  has  for  the  young,  in  correcting 
the  errors  incident  to  tliat  period  of  life,  and  in  supplying  the 
elements  nccdcil  lor  the  formation  and  fixing  of  character. 

Perhaps  no  one  thing  c*3n tributes  more  to  retard  the  growth  and 
permanent  progress  of  our  character  than  the  changes  and  fluctua- 
tions of  feeling  through  whieh  we  are  continually  passing- 

The  mere  progress  of  life»  by  enlarging  our  views  and  bringing 
us  into  new  associations,  w^orks  a  great  change  in  our  feelings.  The 
mountains  of  our  youth  are  but  hills  in  the  eye  of  manhood;  its 
palat'es  are  transformed  into  plain  houses;  its  suns  dwindle  into 
stars;  its  visions  splendid  "fade  into  the  light  of  common  day;" 
its  ardent  and  generous  impulses  are  tamed  into  a  oool  worldly 
wisdom. 

Beside  this  more  general  and  permanent  change,  there  are  fleeting 
clouds  of  feeling,  quick  changers  of  sunshine  and  shadow  continually 
passing  over  us.  What  alternations  of  hope,  fear,  anxiety,  joy, 
raelancholy  we  pass  through  in  a  single  week !  How,  with  each 
aspect  of  the  mind,  the  outer  world  seems  changed,  according  to  the 
medium  through  which  we  view  it. 


'This  Sermon,  delivered  In  the  College  Cliapel,  Princetok,  N,  J.,  on  the  19th 
of  May»  1?7B,  (the  Sunday  fbllowiog  Professor  Heicry's  death,)  waa  published  In 
Uie  '*  Princeton  Memorial." 
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How  then  amid  all  this  elmiige,  shall  the  lu^art  \te  kept  in  one 
Bt<?ady,  t!onsi5teut  course  of  progress,  and  not  be  at  the  mercy  of 
transient  states  of  feeling?  Are  there  not  passages  of  your  own 
experience  that  verify  this  description?  I  do  not  speikk  of  that 
onlinary  ex])erienc«  ex}x)stxl  to  the  view  of  the  world  in  your 
actions,  but  of  that  inner  life,  which  you  keep  hidden  from  the 
world's  gaze. 

Of  what  does  that  testify?  Of  struggles  l>etween  opposing 
desires;  of  broken  vows  and  resolutions;  of  calm  views  suddenly 
overcast  witli  dark  clouds ;  of  elevated  aims  dragged  down  to  the 
mire  and  dust;  of  fitful  seasons  of  repentance  and  self-humiliation. 
Onr  ijwn  inner  experience  reveals  purposes  formed  far  higher  tlian 
we  have  ever  embodied  in  action— an  ideal  life  which  haa  little 
influence  on  our  real  life,  which  consists  maiidy  in  nniiappy  grasp- 
ing  after  a  liigher  life,  but  which  Ls  only  ixialized  in  the  dreams  of 
onr  imagination. 

To  counteract  tbis  tendency  we  must  learn  to  act  on  some  fixed 
principle.  We  must  choose  some  great  purpose  for  which  we  will 
live,  great  enough  to  be  a  controlling  influence  over  all  our  life, 
wliich  we  can  set  as  our  pole-star  in  the  heavens.  Such  a  purpose, 
and  influenee,  is  furnished  by  the  word  of  GoiL 


But  we  rest  the  argument  for  this  truth  not  only  upon  what  we 
may  infer  the  inllucnce  of  the  abiding  of  the  word  of  God  in  the 
heart  to  l^e,  but  also  uix)n  the  experience  of  onr  fellow-men  who 
have  made  that  word  the  guide  of  their  lives. 

There  passed  away  from  among  us,  on  Monday  last,  one  whose 
life  and  labors  btuiutifuUy  illustrate  this  truth.  It  is  meet  that 
witliin  the  precincts  of  this  college,  si)ecial  mention  should  he 
made,  in  terms  of  reverent  aflcction,  of  Professor  Jqseph  Henry* 

We  claim  hiin  as  one  of  us— not  a  son  of  Print^'ton,  it  is  true, 
for  in  a  far  humbler  academy  his  early  studies  were  prosecuted ; 
but  we  claim  him  as  a  brother,  lieloved  and  loving,  for  he  love<l 
Princeton  sincerely.  From  her  he  received  liis  title  of  Professor; 
in  her  old  Hall  of  Natural  Philos^tphy  he  prosecuted  his  researches, 
begun  in  All>any ;  among  her  professors  he  found  kindred  spirits 
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whona  he  honored  iind  lovwl ;  to  her  studenis  he  delighted  to  impart 
the  fruits  of  his  Mudy,  and  kindle  in  thern  some  of  the  earnest 
enthusiasm  which  marked  his  pursuit  of  knowledge.  And,  when 
a  ndl  which  he  regarded  ns  imfwrativc,  carricnl  him  avray  from  heriv 
he  retained  his*  plaee  still  among  licr  professors,  and  often  revisitG*tl 
PrinceU>n ;  and  those  who  knew  him  well,  rememher  his  constant 
expression  of  regret  and  of  longing  for  this  peaceful  academic  life, 
with  its  opportimity  for  resciireh. 

As  we  look  at  the  appliances  of  a  physical  lahoratory  in  these 
days,  and  remember  the  meagre  apparatus  of  forty  years  ago,  we 
wonder  at  the  genius  and  patience  of  this  great  discoverer,  who 
with  limited  means,  devised  and  in  great  measure  constructed  the 
apparatus  with  which  many  of  his  wonderful  discoveries  were 
made, 

1  presume  tliat  you  are  familiar  with  the  few  incidents  of  his  life* 
With  no  advantages  in  the  way  of  early  education,  with  limited 
means,  with  no  patronage  of  friends  to  aid  him,  hy  his  own  labor 
he  earned  his  livclihooil,  by  !iis  own  etforts  he  obtained  reciignition 
and  position.  First  called  at  his  graduution,  to  the  cliair  of  Mathe- 
matics in  the  Albany  Academy,  from  there  he  was  calUxl,  in  183*2, 
to  the  proff^sorship  in  Princeton,  and  from  there,  in  1846,  to  the 
Smithsonian  Institutinn  at  Washington* 

This  is  not  the  time  nor  the  place  to  enter  into  a  detailc^j  action nt 
of  those  distxjvcries,  begun  in  Albany  and  carriecl  on  here,  which 
have  given  him  not  only  a  national,  but  a  world-wide  fame,  f 
shall  only  attempt  to  point  out  some  of  those  characteristics  which 
distinguishcil  Professor  Henry  as  a  philosopher  and  as  a  man. 

As  a  student  of  science  he  was  ardent  and  enthusiastic  in  his 
love  for  the  chtjsen  pursuit  of  his  life.  He  did  not  dally  with  it  as 
a  pastime^  nor  prosecute  it  with  the  greed  of  gain^  nor  pursue  it 
with  the  ambition  of  making  himself  famous  among  men.  Ho 
desired  knowledge,  and  search wl  f>ut  wisdom  in  the  love  of  it.  One 
of  his  students  says,  speaking  of  his  construction  of  his  setx^nd  and 
largest  magnet  i  ''We  shall  always  remember  tiie  intense  eagerness 
with  whicli  he  superiu tended  and  wati'hedliis  prepii rations,  and  how 
he  fairly  leaped  from  tlie  floor  in  excitement  wlien  he  saw  his 
instrument  suspending  and  liolding  a  weight  of  more  thau  a  ton 
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and  a  half.'*  Anothor  writer,  speaking  of  his  examination  of  the 
telephone  at  Phihidelphia,  sjiy^ :  '*  It  waj^  a  most  lovely  sight,  at 
the  Grand  Exhibition  at  Philadelphia,  when  Professor  Henry,  the 
father  of  the  system ''  of  electro-raagnctic  communicationj  *'and  Sir 
William  Thompson,  tlie  greatest  living  electrician  in  Euroj^e, 
met  and  experimented  M^th  tlmt  mysterious  teleplione.  Their 
pleasure  reniiiidefl  me  more  than  anything  else  of  tlie  exul>erant 
joy  of  childhood,  when  some  beautiful  revelation  of  nature  hiis  been 
for  the  first  time  brought  to  its  brain,  and  when  the  innocent  child 
expresses  happiness  in  every  feature  of  its  face  and  every  movement 
of  its  person." 

He  was  characterized  by  great  reverence  in  the  pursuit  of  truth. 
Singularly  modest  as  to  his  own  powers  and  attainments,  he  never 
sufiereil  the  advancement  of  his  own  opinions  to  warp  his  judgment 
or  govern  his  investigations;  he  held  the  progress  of  truth  dearer 
than  the  success  of  a  theory*  And  nothing  moved  his  gentle  nature 
to  greater  indignation  than  the  pretensions  of  the  charlatan  or 
bigot  in  science. 

In  all  his  researches  he  was  actuated  principally  by  the  desire  to 
make  the  results  of  his  fttudy  of  lienefit  to  his  fellow-men.  His 
own  noble  words  sum  up  the  ruling  principles  of  his  life  as  a 
scientific  man.  He  says,  when  put  on  trial  for  hi3  character  as  a 
man  of  si'ienee  and  a  man  of  lion*)r,  "  My  life  has  been  princijfially 
devoted  to  science  and  my  investigations  in  different  branches  of 
pliysics  have  given  me  some  reputation  in  the  line  of  original  dis* 
oovery.  I  have  sought  however  no  patent  for  inventions  and 
Bolicit<:d  no  remuneration  for  my  labors,  but  have  freely  given  their 
results  to  the  world ;  expec^ting  only  in  return  to  enjoy  tJie  con- 
sciousness of  having  added  by  my  investigations  to  the  sum  of 
human  knowledge.  The  only  rewarf  I  ever  exjiected  was  the 
<*onsciou.sness  of  advancing  science^,  the  pleasure  of  discovering  new 
truths,  and  the  scientific  reputation  to  which  tliese  labors  would 
entitle  me/*     And  verily  I  say  unto  you,  he  hath  his  rewaixl. 

As  an  investigator,  Professor  Henry  was  diaracterixed  by  great 
jmtience  and  tlioroughncss  in  his  .work  of  observation,  and  by  broad, 
well-eonsidercHl,  and  far-reaching  generalizations*  He  distrusted 
the  so-called  *^  brilliant  genemlizations  *'  with  which  tliose  favor  us 
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who  love  speculation  rather  than  study.  He  never  took  anytliing 
for  grantetl,  never  despised  the  details  of  his  work,  but  carefully 
established,  step  by  step,  those  data  on  wliich  he  Ijaseil  his  con- 
clusions. In  1849  he  says,  **  Since  my  removal  to  Princeton  I  have 
made  several  thousand  original  investigations  on  electricity,  mag- 
BetiBm,  and  electro-magnetisnij  bearing  on  practical  applications  of 
electricity,  brief  minutes  of  which  fill  several  hundretl  folio  pages. 
They  have  coi^t  me  yeai's  of  lalx>r  and  nuich  expense,** 

Coml>ined  with  this  thoroughness,  tlicrc  was  great  fertility  of 
minch  He  was  distiogui^hc*!  not  in  one  branch  of  physics,  but  in 
all.  In  the  catalogue  of  his  published  ]>apers  (and  these  represent 
but  a  small  part  of  his  work,  for  he  worked  much  and  published 
comparatively  little)  there  is  evidejice  of  the  varie<l  fields  in  which 
he  wrought.  While  a  large  part  of  them  are  devoted  to  his  favorite 
and  nia^t  famous  line  of  resrarch,yet  theix^  are  numbei-sof  thcni  on 
problems  in  acoustics,  on  acoustics  applied  to  building,  on  building 
materials,  on  the  sun  spots,  on  natural  history,  on  the  pi'etlietion 
of  the  changes  in  the  weather,  on  various  problems  in  meteorology, 
on  capillarity,  on  light  and  heat,  on  the  velocity  of  projeetiles,  on 
the  correlation  of  forces,  and  the  conservation  of  energy. 

He  was  poascf^sctl  of  grciit  foresight.  The  various  forms  of  electro- 
motoi^  which  have  sint^e  been  attempted  are  all  on  the  basis  of  Pro- 
fessor Henry's  made  thirt>^  years  ago ;  nor  has  all  the  ingenuity 
and  money  expended  since  that  time  advanced  ns  one  step  l>eyond 
the  conclusion  which  he  reaohe<l  tiien.  *'  I  never  regardcil  it  as 
practical  in  the  arts  because  of  its  great  expense  of  power,  except 
in  particular  can^-s  where  exj>c^nse  of  power  h  of  little  consequence," 

The  results  of  his  Ialx)r3  1  can  only  briefly  sum  up. 

As  president  of  the  American  Association  for  the  Advancement 
of  Scienci?,  and  of  the  National  Academy  of  Science's,  he  gave  the 
weight  of  his  influence  and  the  benefit  of  his  experience  to  the  suc- 
^  eeasful  conduct  of  these  societies. 

He  was  Chairman  of  the  Light-House*  Board,  and  during  the 
rebellion,  a  member  of  the  cxjm mission  to  examine  inventions  for 
facilitating  military  and  naval  operations. 

In  these  varied  capacities  he  lias  served  the  Government  with 
zeal  and  fidelity,  and  has  made  his  scientific  knowledge  of  avail  in 
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protecting  commerce  and  saving  human  life;  giving  to  all  the 
arduous  duties  of  these  positions  liis  thorough  |x_'rsonal  super\'ision. 
In  conjunction  with  Professor  Guyot,  through  the  agency  of  the 
Smitlisonian  Institution,  he  first  inaugurated  the  systematic  oliser- 
vation  and  study  of  the  law  of  Ptornis  that  has  given  us  our  present 
signal-service  observ^ations. 

But  the  greatest  triumph  of  his  genius  and  reward  of  Ids  patient 
labor  was  the  discovery  of  the  telegraph.  In  1825  Mr.  Barlow, 
of  the  Royal  Military  Academy,  published  a  pamphlet  which  was 
accepted  as  the  demonstration  that  the  telegraph  was  im]x>ssible. 
In  1830  Professor  Hekry  had  a  telegraph  in  successful  operation 
of  over  a  mile  and  a  half  in  length;  and  a  little  later,  in  Prince- 
ton, one  of  several  miles  in  length,  A  writer,  (Mr.  E.  N,  Dick- 
ERSDN,)  whoj  as  counsel  in  a  patent  case,  had  oceasion  to  examine 
this  matter  thoroughly,  siiys:  "The  thing  was  ]>erfect  as  it  came 
from  its  author,  and  has  never  been  improved  from  that  day  to  this 
as  a  sounding  telegraph,"  And  he  further  calls  attention  to  the 
fact  that  the  suKsequent  in\xntion  of  an  alphabet  impressed  on 
paper  strij^  has  been  abandoned,  and,  to-day,  men  read  the  tele- 
grai>h  phonetically,  as  Pi-ofessor  Henry  did  at  the  first. 

IIow  can  w^e  estimate  the  influence  on  the  world's  history,  on 
the  progress  of  nations,  on  the  individual  lives  of  men,  of  the  man 
Avho  gave  to  the  workl^  without  money  and  without  prioCi  the  dis- 
ced very  that  made  the  telegraph  possible? 

As  over  the  land  and  under  the  sea,  the  voiceless  viewless  mes- 
sage goes,  freighted  with  its  burden  of  joy  or  woe,  of  life  or  death, 
of  war  or  peace,  it  speaks  his  praise. 

This  wonderful  discovery,  beginning  a  century  ago,  is  the  fruit 
of  the  combined  efforts  of  great  men.  Oersted,  Arago,  Amp^be, 
Davy,  Barlow,  Sturgeon,  Faraday — each  contributed  his 
share  of  discovery  to  the  result;  but  it  was  reserved  for  Henry 
to  aj>ply  the  discoveries  already  made,  and  to  add  the  missing  factor 
that  solved  the  problem  and  created  the  electro-magnetic  telegraph. 

In  the  later  years  of  his  life  his  arduous  and  varied  duties  as 
hea<l  <jf  the  Smitlisonian  Institution  hindered  in  great  measure  his 
prosecution  of  original  research.  This  pjsition  he  acceptotl  as  a 
sacreil  trust  from  its  founder,  whose  simple  declaration,  that  it  was 
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to  be  for  the  increase  and  diffiision  of  koowlt'dge  among  men,  he 
kept  stciwlily  in  view.  His  purity  and  simplicity  of  cliaractcr  foiled, 
as  no  otlicr  armor  could  liavc  dune,  tlie  artiHce  of  politicians  who 
sought  to  wield  its  influents  for  political  ends^  Profe^or  Henry 
kept  it  pure  from  any  such  taint,  and  thus  saved  it  to  the  natioD 
and  the  wf^rUL 

In  all  his  in%'estigations  Professor  Hexry  allowed  himself  {>er- 
fect  fi-ecilom.  He  folio weil  with  simi>licity  of  heart  and  finnness 
of  mind,  whither  the  revelations  of  nature  led  him.  He  lx4onged 
to  no  scientific  clique,  was  no  bigot  nor  partisan,  hut  calm  and 
unbiased  in  his  conclusions. 

But  the  chief  significiince  of  his  life  to  us  as  PrincetonianSj  as 
student^;,  and  as  men,  is  that  he  was  an  hunihle,  sincere,  ctmaistent 
Christian. 

The  following  extract  from  a  letter  written  April  12,  1878,  con- 
tains a  clear  exposition  of  Frofcivsor  Henry's  views,  I  invite 
your  thoughtful  attention  to  them;  tliey  are  the  well-weighed, 
mature  convictions  utteretl  at  tlie  close  of  a  long  life  of  earnest 
study  of  nature;  and,  written  but  a  month  l>cfore  his  deatb,  we 
may  regard  them  os  his  last  testament  on  this  great  theme: 


"We  live  in  a  universe  of  change;  nothing  remains  the  same 
from  one  moment  till  another,  and  each  moment  of  rcconhxl  time 
has  its  separate  history.  We  are  earri<xl  on  by  the  ever-<_^hanging 
events  in  tlie  line  of  our  destiny,  and  at  the  end  of  the  yc^r  we  are 
always  at  a  consideral>le  distance  from  the  jioint  of  it^  Ijcginning. 
How  short  the  sjmce  Iwtween  the  two  cardinal  (xvints  of  an  earthly 
career,  the  point  of  l>irtli  and  that  of  death;  mid  yet  what  a  uni- 
vej'se  of  woutlers  are  pre^ental  to  us  in  our  rapid  flight  through 
this  space.  How  small  the  wisdom  obtained  by  a  single  life  iu  its 
passage;  and  how  small  the  known  when  wni pared  \dtl)  the 
unknown  by  the  actntnndation  of  the  millions  of  lives  througlt 
the  art  of  printing  iu  hundreds  of  years. 

"How  many  {jucstions  prt^s  themselves  upon  us  in  these  contem- 
platioits.  Whence  come  wc?  Whither  are  we  g^^ing?  What  is 
our  final  destiny?  Tlie  object  of  our  creation?  What  mysteries 
of  unfathomable  depth  environ  us  on  every  side;  but  after  all  our 
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speculations  and  an  attempt  to  grapple  witli  the  problem  of  the 
universe,  the  simplest  conception  whieh  explains  and  connects  the' 
phenomena  is  that  of  the  exist4?nce  of  one  spirit aal  Being,  infinite 
in  wisdom,  in  power,  and  all  divine  perfections;  who  exists 
always  and  even' where;  who  has  created  Ui?  with  inte!lectnal 
faculties  sufficient  in  some  degree  to  comprehend  His  operations  as 
they  are  developed  in  nature  by  what  is  called  'science/  -  -  - 
"  In  aeeordanco  with  this  scientific  view,  on  what  evidence  does 
the  existence  of  a  Creator  rest?  Firsts  it  is  one  of  the  truths  liest 
established  by  experieuoe  in  my  own  mind  that  I  have  a  tlnnking, 
willing  principle  within  me,  capable  of  intellectual  activity  and  of 
moral  feeling.  Second,  it  is  equally  clear  to  me  that  you  liave  a 
Bimilar  spiritual  principle  within  yourself,  since,  when  I  ask  you 
an  intelligent  (|iiestion,  you  give  me  an  intellectual  answer.  Tliird, 
when  I  examine  operations  of  nature,  I  find  everywhere  through 
thera  evidences  of  intellet'tual  arrangements,  of  contrivances  to 
reacli  ilefinite  ends  precisely  as  I  find  in  the  operations  of  man  j  and 
hence  I  infer  that  these  two  classes  of  o{>erations  are  results  of 
Bimilar  intelligence.  Again,  iu  ray  own  mind  1  find  ideas  of  right 
and  wrong,  of  good  and  evil.  These  ideas  then  exist  in  the 
universe,  and  therefore  form  a  basis  of  our  ideas  of  a  moral 
universe*  Furthermore,  the  conceptions  of  good  w^hich  are  found 
among  our  ideas  associated  with  evil,  can  be  attributed  only  to  a 
being  of  infinite  jxirfections  like  that  which  we  denominate  *God/ 
On  the  other  hand,  we  arc  conscious  of  having  such  evil  thoughts 
and  tendencies  that  %ye  can  not  associate  ourselves  with  a  Divine 
being,  who  is  the  director  and  the  governor  of  all,  or  even  call  upon 
Hira  for  mercy  %vithout  the  interccsston  of  one  who  may  affiliate 
himself  with  us,"  '^ 


Into  the  kingtlom  of  nature  he  entered  as  a  little  child,  and  she 
laid  bare  her  secrets  before  him;  she  opened  the  leaves  of  her 
wonderful  book,  and  lie  read  therein,  and  told  us  some  of  her  most 
marvelous  secrets,  which  othei"s  had  but  dimly  guessed^ 

So  also  into  the  kingdom  of  heaven  he  entered  as  a  little  child, 
and  in  tlie  same  simjjlicity  and  sincerity  of  faith  with  which  he  had 
accepted  the  trutlis  of  nature,  he  received  the  word  of  God. 
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these  diivs,  tell  os  that  if 
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There  are  some  who,  in  tnese  diws,  tell  os  that  it  a  man  believe 
in  Gotl  i\s  his  ranker,  in  Oirit^t  a^^  liis  redeemer,  in  the  Holy  Spirit 
as  his  8iinetifiLT,  and  in  the  word  of  Gml  as  the  guide  of  his  life,  he 
in  no  more  to  hy  ranked  among  Ht'ientific  men,  nor  fit  to  1k>  trnsted 
as  a  student  of  nature,  Where  then  sluill  we  plaee  thin  father  of 
American  science?  Who  that  vannti?  his  skeptical  conjectui'es 
Ijefore  the  world  to-day,  as  the  badge  of  his  scientific  acumen  and 
lik'rty  of  tliought,  ciin  show  so  %vide,  and  free,  and  fair  a  record  of 
high  scientific  and  beneficent  work  for  Ins  day  and  generation,  as 
this  avowed  Christian  philoe^pher? 

To  those  who  knew  Professor  He^try  personally,  there  was  the 
charra  of  a  singularly  gentle  and  unaffected  sincerity  of  heart  and 
manner^  that  made  him  approachable  to  alK  His  attachments  were 
warm  and  lasting.  He  remeinbere<l  always  with  undiminished 
affection  his  asscM-iat*^  in  his  i»rofessorship  at  Princi^ton,  and  now 
their  cliildren  rise  up  and  call  him  blesseil,  **None  knew  him  but 
to  love  him," 

Modest,  unassuming,  gentle  in  his  deportment,  he  bore  the  fruit 
of  Christian  faith  in  his  life,  Fol lowing  the  examjtle  and  precepts 
of  his  Master,  **  When  he  was  reviled,  he  reviled  not  again ;  wdien 
he  was  pi^rsecuted,  he  threat<*ned  not."  He  was  the  model  of  a 
Cliristian  gentleman. 

And  now  he  has  passed  from  this  school,  where,  by  patient  labor 
and  with  doeile  lieart,  he  had  learned,  from  the  two  great  books  of 
God,  such  wondrous  lessons  of  the  Divine  wisdom  and  ix)wer  and 
love.  To-day  that  noble  intellect  and  simple  heart  stands^  stripped 
of  the  clogs  of  sense,  before  the  unveiled  presence  of  his  God^  and 
\fx\ks  not  at  the  things  seen  and  temporal,  but  at  the  things  unseen 
and  eternal.  With  what  i^pture  and  amazement  tliere  has  opened 
to  his  view  wondei-s,  surpassing  immeasurably  all  that  he  had 
guessed  on  earth,  we  cannot  te!l ;  "  for  eye  hath  not  seen,  nor  ear 
heard,  neither  have  entertxl  into  the  heart  of  man  tlie  things  that 
GchI  hath  prepare<l  for  them  that  love  Him," 

But  who  of  us,  if  called  to  make  the  choice,  would  liesitate  as  to 
which  were  the  higficr  honor  and  which  the  luij^tier  destiny  — the 
place  which  JijeEPii  Henry,  tlie  philosoplicr,  liolds,  and  will  ever 
hold  among  the  great  of  this  world,  by  virtue  of  his  scientific 
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achicvoments,  or  the  place  wliich  is  his  at  the  right  hand  of  God, 
by  virtue  of  his  simple  Christian  faith  ?  Wc  who  love  this  coU^, 
and  cherish  the  niem<:>ry  of  the  great  and  good  men  who  have  made 
her  name  illustrious  and  sacred,  from  lier  fouodatioii  to  the  present 
hour,  feel  a  thrill  of  gratification  that  our  ilhistrifms  brother  was 
borne  to  the  grave  followed  by  the  chief  men  of  the  nation,  as  one 
whom  the  people  delight  to  honor*  But  a  higher  and  tenderer  joy 
fills  the  heart,  when  we  picture  to  )>urselves  his  reception  at  the 
court  of  the  King  of  kings,  his  w^elcome  into  the  great  company  of 
those  who  are  *'  washed  and  made  white  in  the  blood  of  the  Lamb/* 
and  tlie  hcmor,  above  all  earthly  plaudits,  when  the  Master  gra- 
ciously said  unto  him^  "  Well  done,  thou  good  and  faithful  servant; 
enter  thou  into  the  joy  of  thy  Lord." 

God  grant  that  Princeton  College  may  ever  maintain,  for  Ameri- 
can science,  the  noble  succession  of  such  Christian  princes  in  the 
realms  of  thought  us  Joseph  Hexrv, 


Note. 

I  have  appended  a  letter,  which  I  received  from  Professor  Hexry, 
in  reply  to  one  soliciting  from  him  some  account  of  liis  work  wliile 
connected  with  the  College  of  New  Jersey.  While  I  wish  that  one 
better  fitttnl  to  jwrtray  that  noble  life  anti  enforce  ite  lessons  had 
stood  in  my  place,  yet  it  wtih  a  labor  of  love  Uj  pay  what  tribute  I 
was  able  to  the  niemor}^  of  one  w4iO,  whenever  I  met  him,  spoke  in 
terms  of  warm  affection  of  my  father,  who  wai^  one  of  his  colleagues, 

I  now  publish  it  in  the  ho|>e  that  it  may  commend,  espeeially  to 
the  students  of  the  college  of  New  Jersey,  the  noble  example  of 
this  life,  passed  in  the  service  of  men  and  the  fear  of  God. 

S.  B,  DoD. 

May,  1878, 
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Wasiiinoton,  D.  C,  Dcf^einbir  4^  1876. 

My  Dear  Sir:  In  compliance  with  your  request  that  I  would 
give  an  accx>unt  of  my  scientific  rcsciirchcs  during  my  connectiun 
with  the  College  of  New  Jersey,  I  furnish  the  following  brief  state- 
ment of  Diy  labors  within  the  peritxl  mentioned! : 

I,  Previous  to  my  call  from  the  Albany  Academy  to  a  pro- 
fessorship in  the  College  of  New  Jersey,  I  had  matle  a  ^series  of 
res^iarchcs  on  eleetro-magnetismj  in  which  I  dcvelopcfl  the  principles 
of  the  electro- magnet  and  the  means  of  accumulating  the  magnetic 
power  to  a  great  extent,  and  liad  also  applied  this  power  in  the 
invention  of  the  fii^st  creetro- magnetic  machine;  that  is,  a  mechan- 
ical contrivance  by  which  electro-magnetism  was  applie<J  t\s  a  motive 
power. 

I  stxjn  saw,  however,  that  the  application  of  this  power  w*as  but 
an  indirect  niethfxl  of  employing  the  energy  derived  from  the  com- 
bustion of  <^>al,  and,  therefore,  could  never  ajmiwte,  on  tlie  84jore  of 
ex|>ense,  with  that  agent  as  a  means  of  propelling  machinery,  but 
that  it  might  be  used  in  some  cases  in  wliich  expense  of  jwjwer  was 
not  a  c^onsideration  to  be  weighed  against  the  value  of  certain 
objects  to  be  attained.  A  great  amount  of  lalM:>r  \\n^  since  been 
devoted  to  this  invention,  t^pccially  at  the  ex{>cnsL*  of  the  Govern- 
ment of  the  United  States,  by  the  lat^i  Dr.  Charles  G.  Page,  but 
it  still  remains  in  nearly  the  same  condition  it  was  left  in  by  my- 
self in  1831. 

I  als4:r  applied,  while  in  Albany,  the  results  of  my  experiments 
to  the  invention  of  the  first  electro- magnetic  telegraph,  in  which 
signals  wcretnmsmitte<l  by  exciting  an  electro-magnet  at  a  distance, 
by  wliich  means  dots  might  be  made  on  paper^and  bells  were  struck 
in  ftucccssioB,  indicating  letters  of  the  alphabet. 

In  the  midst  of  these  investigations  I  vfB&  called  to  Princeton, 
through  the  nomination  of  Dn  Jachib  Green,  then  of  Philadel- 
phia, and  Dr.  John  Torkey,  nf  New  York. 

I  arrived  in  Princeton  in  November,  1832,  and  as  soon  as  I 
l>ec'ame  fully  settled  in  the  chair  which  I  owmpicd,  I  rccommenceil 
my  investigations,  constructed  a  still  more  jiowerful  electro- magnet 
than  I  had  made  l)efore — one  whicli  would  sustain  over  tliree 
thousand  poimds, — and  with  it  illiistmted  to  my  class  the  manner 
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in  which  a  krgtj  amount  of  power  niight,  by  means  of  a  relay 
magnet  J  Im:^  called  into  operation  at  the  distance  of  many  miles. 

I  also  made  several  modifications  in  the  electro-magnetic  machine 
l>efore  mentioned,  and  just  preV'ioos  to  my  leaving  for  England,  in 
1837,  again  turned  my  attention  to  the  telegraph*  I  think  the 
first  actual  line  of  telegraph  usmg  the  earth  as  a  conductor  was 
matle  in  the  beginning  of  1836,  A  wire  was  extendeil  across  the 
front  campus  of  the  college  grounds,  from  tiia  up|>er  story  of  the 
libnif}^  building  to  the  philosophical  hall  on  the  opposite  side,  the 
ends  terminating  in  two  wells.  Through  this  wire,  signals  were 
(sent,  from  time  to  time,  from  my  honse  to  my  Ialx*ratory.  The 
electro- magnetic  tclegrapli  was  fii-st  inventt^l  by  mc,  in  Albany,  in 
1830.  Professor  Morse,  according  to  his  statements,  conceived  the 
idea  of  an  clcctrf>-magnetic  telegra]>h  in  his  voyage  across  the  txx^an 
in  1832,  but  did  not  until  several  years  afterward — 1837— attempt 
to  carry  his  ideas  into  practice ;  and  when  he  did  so,  he  found  him- 
self so  little  acrpiaint^*d  with  the  subject  of  electricity  that  he  could 
not  make  liis  simple  machine  operate  through  the  distance  of  a  few 
yards.  In  this  dilemma  he  ca]le<l  in  the  aid  of  Dr,  Leonard  D. 
Gai>e,  who  was  well  aeciuainted  with  what  I  had  done  in  Albany 
and  Princeton,  having  visited  me  at  the  latter  place.  He  informed 
Professor  MofiBE  that  he  liad  not  the  right  kind  of  a  battery  nor 
the  right  kind  of  miignets,  wherc^npon  the  professor  turned  the 
matter  over  to  him,  and,  witli  the  ktiowledge  he  had  obtained  from 
my  researches,  he  was  enabled  t^i  make  the  instrument  work  tlirough 
a  distance  of  several  miles.  For  this  service  Professor  Morse 
gave  him  a  share  of  his  patent,  which  he  afterward  purchaseil  Worn 
him  for  $15,000.  At  the  time  of  making  my  original  exj)erynents 
on  electro-magnetism  in  Albany,  I  was  urged  by  a  friend  to  take 
out  a  patent,  both  for  its  application  to  machinery  and  to  the  tele- 
graph, but  this  I  declined,  on  the  ground  that  I  did  not  then 
consider  it  compatible  with  the  dignity  of  science  to  confine  the 
benefits  w^hich  might  be  derived  from  it  to  the  exclusive  use  of  any 
imlividual.  In  this  perhaps  I  w^as  too  fastidious.  In  briefly 
Btattng  my  claims  to  the  inventi<jn  of  the  electro-magnetic  telegraphy 
I  may  say  I  was  the  first  to  bring  the  electro-magnet  into  the  <5on- 
dition  necessary  to  its  use  in  telegraphy,  and  also  to  point  out  its 
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application  to  the  telegraph,  and  to  illustmto  this  by  constructing  a 
working  tclcgmph,  and  had  I  taken  out  a  patent  for  my  ialM>ns  at 
that  time,  Mr.  MoitSE  could  have  had  no  ground  on  which  to  found 
his  claim  for  a  patent  for  his  invention.  To  Mr.  Morse  however 
great  credit  is  due  for  his  aljihaijet^  and  for  his  perscvemnce  in 
bringing  the  telegraph  into  practical  use. 

II.  My  next  investigation,  after  ix'ing settled  at  Princeton,  was  In 
relation  to  electro-dynamic  induction.  Mr.  Faraday  had  dis- 
covered that  when  a  current  of  gal  van  ie  electricity  was  jvassed 
through  a  wire  from  a  battery,  a  current  in  an  opjKj^'ite  direction 
was  induce<l  in  a  wire  arranged  parallel  to  this  conductor.  I  dis- 
covered that  an  induction  of  a  similar  kind  tcwik  place  in  the 
primary  conducting  wire  itself,  so  that  a  current  which,  in  its  pas- 
sage through  a  short  wire  conductor,  would  neither  j>r<xluce  sparks 
nor  flhoc*ks,  would.  If  the  wire  were  sufBciently  Inng,  prtxluci;  lx>th 
those  phenomena.  The  effect  i-vas  most  strikingly  exhibitetl  when 
the  conduictor  was  a  flat  ribWuj  coverctl  with  silk,  rolknl  into  the 
form  of  a  helix.  With  this,  brilliant  deflagrations  and  other  elet> 
tric^kl  effe4-^ts  of  high  intensity  were  produced  by  means  of  a  current 
from  a  battery  of  low  intensity,  such  as  tliat  of  a  single  element. 

III.  A  series  of  investigations  was  afterwards  made,  which 
resulteil  in  producing  induetive  currents  of  different  orders,  having 
different  direlions,  made  up  of  wavc«  alternately  in  opposite  direc- 
tions. It  was  also  discovered  that  a  plate  of  metal  of  any  kind, 
introtlu«.Hxl  between  two  conductors,  neutralized  this  induction,  and 
this  effect  ivas  afterward  found  to  result  from  a  current  in  the  plate 
itself.  It  was  afterward  shown  that  a  current  of  quantity  was 
capable  of  producing  a  current  of  intensity,  and  iH4}e  versa j  a  cur- 
rent of  intensity  would  produce  one  of  quantity, 

IV.  Another  series  f>f  invcstig-ations,  «if  a  parallel  character,  was 
made  in  regard  to  ordinary  or  frictional  electricity.  In  the  t*ourse 
of  tliese  it  was  shown  that  electro-dynamic  inductive  actlun  of 
ortlinary  electricity  was  of  a  ptn-uliar  character,  and  that  effects 
could  lie  pro<luctxl  by  it  at  a  remarkable  distance.  For  example,  if 
a  shock  were  sent  through  a  wire  on  the  outside  of  a  building, 
electrical  etfects  could  Ik?  exhibitetl  in  a  jMinillcl  wire  wiUiin  the 
building,     As  another  iilui^tratiou  of  this,  it  may  be  mentioned 
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that  when  a  cUwharge  of  a  battery  of  several  Ley  den  jars  was  sent 
through  the  wire  before  mentioned,  stretched  across  the  campus  in 
front  of  Naasiiii  Hall^  an  indTietive  effect  wa.s  produced  in  a  jmrollel 
wire,  the  <'n(l«  of  which  terminated  in  the  plates  of  metal  in  the 
ground  in  the  hack  campus,  at  a  distance  of  several  hundreil  feet 
from  the  primary  ourrent,  the  building  of  Nassau  Hall  intervening. 
The  eilect  pro<liieed  consisted  in  tlie  magnetization  of  steel  needles. 
In  this  series  of  investigations,  the  fact  was  discovered  that  the 
indueed  eurrent,  as  indicated  by  the  needles,  appeared  to  change  its 
direi-'tion  with  the  distiince  of  the  two  wires,  and  other  conditions 
of  the  experiment^  the  eause  of  which  for  a  long  time  baffled 
inquiry^  but  was  finally  satisfactorily  explainwl  by  the  discov^ery 
that  the  diseliarge  of  electricity  from  a  Leyden  jar  is  of  an  oscil- 
latory rharaeter,  a  principal  discharge  taking  plat^e  in  one  direction, 
and  immt?diately  after Wiird  a  relwund  in  the  opposite,  and  so  on 
forward  and  Ixiekward,  until  the  equilibrium  is  obtained. 

V.  The  next  series  of  investigations  related  to  atmospheric  induc- 
tion. The  fii^t  of  these  consisted  of  experiments  with  two  large 
kites,  the  lower  end  of  the  string  of  one  being  attached  to  the 
upper  suHace  of  a  second  kite,  the  string  of  each  consisting  of  a 
fine  wire,  the  terminal  end  of  the  whole  being  eoiletl  around  an 
insulated  drum,  I  was  assisted  in  tliese  experiments  by  Mr. 
Brown,  of  Philadelphia,  who  fiirnisbed  the  kites.  When  they 
were  elevated,  at  a  time  when  the  sky  w:is  pcTfectly  clear,  sparks 
were  drawn  of  surprising  intensitj"  and  pungeney,  the  electricity 
being  suppliol  from  the  air,  and  the  intensity  being  attributed  to 
the  induction  of  the  long  wire  on  itself 

VI,  The  next  series  of  experiments  i>ertiiining  to  the  same  dags, 
was  on  the  induction  from  thunder  clouds.  For  this  purpose  the 
tin  covering  of  the  roi>f  of  the  house  in  which  I  resided  was  used 
as  an  inductive  plate.  A  wire  was  soldered  to  the  e<lge  of  the  roof 
near  the  gutter,  was  passed  into  ray  study  and  out  again  through 
holes  in  the  window-sash,  and  terminatetl  in  connection  with  a  plate 
of  metal  in  a  deep  wi41  immeiliately  in  front  of  the  house.  By 
breaking  the  continuit^^  of  tlmt  part  of  the  wire  which  ^vas  in  the 
study,  and  intrmlucing  into  the  o{>eoing  a  magnetizing  spiral, 
needles  placed  in  tliis  could  be  magnetized  by  a  flash  of  lightning 
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so  distant  that  the  thunder  t^DuId  scarcely  be  heard.  The  electrical 
disturbance  priKhuxHl  in  this  ease  was  also  found  to  be  of  an  aseil- 
latory  character,  a  distharge  first  passing  through  the  wire  from 
tlie  roof  to  the  well,  then  another  in  the  opposite  direction,  and  so 
on  until  e<iuilibrium  was  rt^storecl.  This  re^^ult  was  arrived  at  in 
this  case,  as  well  as  in  that  of  the  Leyden  jar,  before  mentioned, 
by  platting  the  same,  or  a  similar  needle,  in  succession,  in  spirals  of 
greater  and  greater  number  of  turns;  for  example,  in  a  spiml  of  a 
single  turn  the  needle  would  be  niagnetize<i  pluSy  or  in  the  tlirection 
due  to  the  first  and  more  (wwerful  wave.  By  increasing  the  num- 
ber of  coils,  the  action  of  the  second  wave  became  dominant,  so 
that  it  would  more  than  neutmlixe  the  magnetism  prod  need  by  the 
first  wave,  and  leave  the  needle  minits.  By  further  increasing  tlm 
number  of  turns,  the  thinl  wave  would  be  so  exalted  as  to  neu- 
tralize the  elfet'ti?  of  the  preceding  two,  and  so  on.  In  the  caf^e  of 
indut*tion  by  lightning,  the  same  result  was  obtained  by  placing  a 
numlyer  of  magnetizing  spirals,  of  different  magnetizing  intensities, 
in  the  opening  of  the  primary  ^inductor,  the  result  of  wliicli  was 
to  produce  tlie  magnetization  of  an  e<]ual  number  of  needles,  plus 
and  minus,  in<licating  alternate  currents  in  opposite  directions, 

VII.  In  connet^tion  with  this  class  of  investigations  a  series  of 
experiments  was  made  in  regard  to  lightning-rods.  It  was  found 
that  when  a  quantity  of  electricity  was  thrown  upon  a  rod,  the 
lower  end  of  which  was  connected  with  a  plate  of  metal  sunk  in 
tlae  water  of  a  deep  we!l,t]iat  the  electricity  did  not  descend  silently 
into  water,  but  that  sparks  could  be  dnnvn  from  every  part  of  the 
rod  sufficiently  intense  to  explode  an  electnctd  pistol  and  to  si^t 
fire  to  delitiite  inflammable  substances.  The  spark  thus  given  off 
was  found  to  be  of  a  jjei-uliar  character,  for  while  it  produced  com- 
bustion and  gave  a  slight  shoc*k,  and  fired  the  electrir^l  pistol,  it 
scarcely  at  all  affected  a  gold  leaf  elcetros<:x>pe.  Indeed,  it  consisted 
of  two  sparks,  one  from  the  conductor  and  the  other  to  it,  in  such 
iquick  succession  that  the  rupture  of  the  air  by  the  first  served  for 
the  i>ath  of  the  second.  The  conchision  arrived  at  was,  tliat  during 
the  passage  of  the  electricity  down  tlie  tlkI  each  point  in  succession 
received  a  chargt^  analogous  to  the  statical  chargi^  of  a  prime  con- 
ductor, and  that  this  charge,  in  its  passage  down  the   rod,  was 
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immediately  preceded  by  a  negative  charge;  the  two  in  their  pass- 
age piLst  the  pniiit  at  which  the  spark  was  dmwn  giving  rise  to  its 
duplex  character.  It  was  also  shown  by  a  series  of  experiments  in 
transmitting  a  powerful  discharge  through  a  portion  of  air,  that 
tiie  latter,  along  the  path  of  discharge,  w^is  endowed  for  a  moment 
witli  an  intense  repulsive  energy.  So  great  is  this  that  in  one 
instance,  when  an  electrictil  disc^harge  from  the  cknuLs  passed 
between  two  chimneys  through  the  cockloft  of  a  house,  the  whole 
roof  was  lifteti  from  the  walls.  It  is  to  this  repulsive  energy,  or 
tendency  in  air  to  expand  at  right  angles  to  the  path  of  a  stroke  of 
lightning,  that  the  mechanicjil  effect  which  accompany  the  latter 
are  generally  to  be  attribute*!. 

In  connection  with  this  series  of  investigations  an  experiment 
was  devised  for  exhibiting  the  screening  effect,  w^ithin  a  space 
iuclosed  with  a  metallic  envcloiie,  of  an  exterior  discharge  of  elec- 
tricity. It  consisted  in  coating  the  outside  of  a  hollow  glass  globe 
with  tinfoil,  and  afterward  inserting,  tlirough  a  email  hole  in  the 
side,  a  delicate  gold  leaf  electrometer.  The  latter,  being  observed 
through  a  small  opening  in  the  tinfoil,  w^as  found  to  be  unaflected 
by  a  discharge  of  electricity  passetl  over  the  outside  coating, 

VIII,  Anotlier  series  of  investigations  was  on  the  phosphoro- 
genic  emanation  from  the  sun*  It  had  long  been  known  that  when 
the  diamond  is  exposed  to  the  direct  rays  of  the  sun,  and  then 
removed  to  a  dark  place,  it  emits  a  pale  blue  light,  which  has 
received  the  name  of  2>hosphorescence.  This  effect  is  not  peculiar 
to  the  diamond,  but  is  poasesse<l  by  a  number  of  substances,  of 
which  tlie  sulphuret  of  lime  is  the  most  prominent.  It  is  also  w^ell 
known  that  jiho^^phorescence  is  produwd  by  exjwsing  the  substance 
to  the  electric  discJiai^.  Another  fact  was  discovered  by  Becque- 
REL,  of  the  French  Institute,  that  the  agent  excititig  phosphores- 
cence traverses  with  difficult^"  a  plate  of  glass  or  mi<^,  while  it  is 
transmitted  apparently  without  impediment  through  plates  of  black 
quartz  impervious  to  light. 

My  experiments  consisted,  in  the  fii-st  place,  in  the  reproduction 
of  these  ix^ult*,  and  afterward  in  the  extension  of  the  list  of  sub- 
stances which  passess  the  capability  of  exhibiting  phosphorescence, 
as  well  as  the  effects  of  different  interj*<:>sed  media.     It  was  found 
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that,  among  a  large  nunilier  of  traiispuroiit  .solids,  some  were 
perraealik  to  the  phosphorescing  agent,  and  others  impermeable 
or  imperfectly  permeable.  Among  the  former  were  ice,  quartz, 
eominon  salt,  alum.  Among  the  latter  glass,  mit'a,  tourmaline, 
camphor,  etc*  Among  liquid  jK'rmcable  substances  were  water, 
Rolutions  of  alum,  ammonia;  while  among  the  impermeable  liquids 
were  most  of  the  aeids,  sulphate  of  zinc,  sulphate  of  lead,  alcohol, 
etc. 

It  was  found  that  the  emanation  took  place  from  every  point  of 
the  line  of  the  electric  discharge,  but  with  more  intensity  from  the 
t%vo  extremities;  and  also  that  the  emanation  prmlucing  phosphor- 
escence, wliate\Tr  Ixi  its  nature,  when  r«*flectcd  from  a  min*pr  ol>ey8 
the  laws  of  tlie  rcit'etion  of  light,  but  no  reflection  was  obtained! 
from  a  surface  of  pc»lishcd  glass.  It  is  likewise  refractcil  l>y  a  prism 
of  rot^k  salt,  in  accordance  with  the  laws  of  the  refraction  of  light* 
By  transmitting  tlie  rays  from  an  electrical  sjiark  through  a  series 
of  very  thin  plates  of  mica,  it  was  shown  that  the  emanation  wjis 
capable  of  polarization,  and,  (X^nsequeutly,  of  double  refnictiun. 

IX.  The  next  series  of  investigations  was  on  a  method  of  deter- 
mining tlie  velocity  of  projectiles.  The  plan  propoisf^l  f(»r  this 
purpose  eonslstetl  in  the  ap[>lication  of  the  instantanenus  transmission 
of  the  electrical  action  to  determine  the  time  of  the  passa^  of  the 
l>all  between  two  screens,  placed  at  a  stiort  distance  from  each  other 
in  the  path  of  the  projectile.  For  this  purpose  the  observer  is  pro- 
vided with  a  rt!Volving  cylinder  moving  ljy  clock-work  at  a  uniform 
rate,  and  of  which  the  convex  surface  is  divided  into  equal  jiarts 
indicating  a  fractirmal  part  of  a  sc<x>nd.  The  [passage  of  the  ball 
through  the  screen  l^reaks  a  galvanic  circuit,  tlie  time  of  which  is 
indictited  on  tlie  revolving  cylinder  by  the  terminal  s|Mirk  prfxluccd 
in  a  wire  surrounding  a  luuidlc  of  iron  wires.  Sini*e  the  pul>lica- 
tion  of  this  invention  various  other  pUuis  founded  on  the  same 
principle  have  been  introduced  into  practice. 

X,  Another  series  of  experiments  was  in  regard  to  the  relative 
heat  of  different  parts  of  the  sun's  disk,  and  especial ly  to  that  of  the 
spots  on  the  surface.  These  were  made  in  connection  with  Professor 
S.  Alexander,  and  consisted  in  tlircnving  an  image  of  the  sun  on 
a  screen  in  a  tlai-k  room  by  drawing  out  the  eye-piece  of  a  telescope. 
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Through  a  hole  in  the  screen  the  end  of  a  sensitiv^e  thermopile  was 
projfx'k'il,  the  wires  of  whieh  were  conticiled  with  a  galvanometer. 
By  slightly  moving  the  smaller  end  of  the  telescope,  different  parts 
of  the  image  of  the  sun  eould  Im  thit>wn  on  the  end  of  the  thernio- 
jiile^  and  by  the  deviation  of  the  needle  of  the  galvanometer,  the 
variation  of  the  heat  i^^as  indicated*  In  this  way  it  w^as  proved 
that  the  spots  radiated  less  heat  than  the  adjacent  parts,  and  that 
all  parts  of  the  sun\s  surface  did  not  give  off  an  equal  amount  of 
hwit, 

XI,  Another  series  of  experiments  was  made  with  what  was 
called  a  tlierniid  telescope.  This  instrument  consisted  of  a  long 
lit»llow  eone  of  fMusteboardj  lined  with  silver  leaf  and  painted  out- 
Bide  with  lampblack.  The  angle  at  the  apex  g{  this  cone  was  such 
as  to  c^use  all  the  parallel  rays  from  a  distant  objec-t  entering  the 
larger  end  of  the  cone  to  be  reflected  on  to  the  end  of  a  thermo- 
pile, the  poles  of  which  were  connected  with  a  delicate  galvan- 
ometer. When  the  axis  of  this  coniml  reflector  was  directed  toward 
a  distant  object  of  greater  or  less  temi}exatui*e  than  the  surrounding 
Ixxlies,  the  difference  was  immediately  indicated  by  tlie  deviation  of 
the  needle  of  the  galvanometer.  For  example,  when  the  object 
was  a  horse  in  a  distant  field,  the  radiant  ht^t  from  the  animal  was 
distinctly  perceptible  at  a  distance  of  at  least  several  hundred  yards. 
AVlien  this  instrument  was  turned  toward  the  celestial  vault,  the 
mdiant  heat  was  observed  to  increase  from  the  zenith  downw^ard; 
when  directed,  however,  to  different  clouds,  it  was  found  to  indi- 
cate in  some  cases  a  greater,  and  in  others  a  less,  d^ree  of  mdiatiou 
tlian  the  surrounding  space,  Wlien  the  same  instrument  was 
directed  to  tlie  mcM^n,  a  slight  incrc^ase  of  temperature  was  ol>served 
over  that  nf  the  adjacent  sky,  but  this  increase  of  heat  was  attrib- 
uted to  tlie  reflection  of  the  heat  of  the  sun  from  the  surface  of  the 
rao4)n,  and  not  to  the  heat  of  the  moon  itself.  To  show  tliat  this 
hypothesis  is  not  inconsistent  with  the  theory  tliat  the  moon  has 
cooled  down  to  the  temperature  of  celestial  space,  a  concave  mirror 
was  made  of  ice  and  a  thermo-pile  placed  in  the  more  distimt  focus; 
w^ien  a  flame  of  hydrogen,  rendereil  luminous  by  a  spiral  platinum 
wire,  was  placed  in  the  other  focus,  the  needle  of  the  galvanometer 
attached  to  the  pile  Indicated  a  reflection  of  heat,  care  being  taken 
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shade  the  pile  by  a  screen  with  a  snmll  opeoing  introfluced 
between  it  ami  the  flame. 

XII.  Another  series  of  experiments  connected  %vith  the  preced- 
ing niay  In?  mentidiiL^l  here.  It  b  well  known  thiit  tlie  light  from 
a  flame  of  hydmgeu  Is  of  ven^  fet*ble  iiiti-iii^ity ;  the  same  is  the  csniQ 
with  that  of  the  oonipc>und  blowpii>e,  while  the  teinpemture  of  the 
latter  is  exceeilingly  high,  sufficiently  so  to  melt  fine  platinum  wire. 
It  is  also  well  known  that  by  introducing  lime  or  other  solid  sub- 
stance into  this  flame  its  radiant  light  is  very  much  increased*  I 
found  that  the  radiant  heat  was  incre^scil  in  a  similar  ratio,  or  in 
other  words,  that  in  f^uch  eases  the  radiant  ht^t  was  eommen^surate 
with  the  railiant  light,  and  that  the  flame  of  the  impound  blow- 
pipe, though  of  exceedingly  high  temperature,  is  a  e<imparatively 
cool  su  I  stance  in  regard  to  radiant  heat.  To  ,stud)'  the  relation  of 
the  temperature  of  a  flame  ti>  the  amount  of  heat  given  otf,  four 
ounces  of  water  w^ere  placed  in  a  platinum  crucible  and  supportefl 
on  a  ring  stand  over  a  flame  of  hy<lrogen  ;  the  minutes  and  secondB 
of  time  were  then  accurately  noted  which  were  required  for  the  mis- 
ing  of  the  water  from  the  temperature  of  60°  to  the  boiling  point. 
The  same  experiment  was  repeated  with  an  equal  quantity  of  water, 
with  the  same  fiame^  into  which  a  piec^^  of  mica  was  inserted  by  a 
handle  made  of  a  narrow  slip  of  the  same  substance.  Witli  this 
arrangement  the  light  of  the  flame  was  much  increased,  while  tlie 
time  of  bringing  the  wati-r  to  the  boiling  point  was  also  commensu- 
rately  increaseil,  thus  conclusively  showing  tliat  the  increase  of  light 
was  at  the  expense  of  the  diminution  of  the  temperature.  These 
experiments  were  instituted  in  order  to  examine  the  nature  of  tlie 
fact  mentioned  by  Count  RuMFORD,  that  balls  of  clay  mtrodueed 
into  a  fire  under  some  conditions  increase  the  heat  given  off  into 
an  apartment.  From  the  results  just  mentioned  it  follows  that  the 
increase  in  the  radiant  heat,  which  would  facilitate  the  roasting  of 
an  article  l)efore  the  Are,  w^onld  be  at  the  expense  of  the  boiling  of 
a  liquid  in  a  vessel  suspended  directly  over  the  point  of  combustion. 

XIII.  Another  investigation  had  its  origin  in  the  accidental 
observation  of  the  following  fact:  A  quantity  of  mercury  hail  been 
left  undisturbed  in  a  shallow  saucer,  with  one  end  of  a  piece  of 
lead  ^ire,  about  the  diameter  of  a  goose-quill,  and  six  inches  long, 
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plunged  into  it,  the  other  end  resting  on  the  shelf-  In  this  con- 
dition it  was  found,  after  a  few  days,  that  the  mercury  had  pas«(nl 
through  the  golld  lead,  as  if  it  were  a  siphon,  and  was  lying  on  the 
shelf  i^till  in  a  liquid  condition.  The  saucer  contained  a  scries  of 
minute  crystals  of  an  amalgam  of  lead  ajid  mercury.  A  siinilar 
result  was  produced  when  a  piece  of  the  same  lead  wire  was  coated 
with  varnish,  the  mercury  being  transmitted  without  disturbing  the 
outer  surface. 

When  a  length  of  wire  of  five  feet  was  supported  vertiaJIyj  with 
its  lower  end  immei'se<l  in  a  vessel  of  mercury,  the  liquid  metal 
was  found  to  ascend,  in  the  course  of  a  few  days,  to  a  height  of 
three  feet.  These  result*^  led  me  to  think  that  the  same  property 
might  l>e  possessetl  by  other  metals  in  relation  to  each  other.  The 
first  attempt  to  verify  this  conje«?ture  was  made  by  placing  a  .smaJl 
globule  of  gold  on  a  plate  of  sheet-iron  and  submitting  it  to  the 
heat  of  an  assaying  furnace;  but  the  exi>eriment  was  uusucceasfulj 
for  although  the  gold  was  heated  much  beyond  its  melting  point,  it 
showed  no  signs  of  sinking  into  the  poras  of  the  iron.  The  idiMi 
afterward  su^ested  itself  that  a  different  result  would  have  been 
obtained  had  the  two  metals  been  matle  to  adhere  to  each  otlier,  so 
that  no  oxide  could  Jbrm  between  the  two  surfaces.  To  verify 
this  a  piece  of  copjier,  thickly  platwJ  with  silver,  was  heated  to  near 
the  melting  point  of  tlie  metals,  when  the  silver  disappeared,  and, 
after  the  surface  was  cleaned  with  diluted  sulphuric  add,  it  pre- 
sented a  uniform  surface  of  copixjr.  This  plate  was  next  immersed 
for  a  few  minutes  in  a  solution  of  muriate  of  zinc,  by  which  the 
surface  of  coppr  was  reniovetl  ami  the  eurfac^e  of  silver  again 
exposed.  The  fact  had  long  been  ol>served  by  workmen  in  silver- 
plating,  that  in  soldering  the  parts  of  plated  metal,  if  care  be  not 
taken  not  to  heat  them  unduly,  the  silver  will  disappear.  This 
effect  was  suppased  to  bt^  prcMilmed  by  evajwration,  or  tlie  burning 
oQ]  as  it  was  called,  of  the  plating*  It  is  not  improbable  that  a 
slow  diflusion  of  one  metal  into  the  other  takes  place  in  the  case  of 
an  alloy.  Silver  coins  slightly  alloyc^i  with  copper,  after  having 
lain  long  in  the  earth,  are  found  co\^ered  with  a  salt  of  aipper. 
This  may  be  explained  by  supposing  that  the  alloy  of  copper  at 
tlie  surface  of  the  coin  enters  into  combination  with  the  carbonic 
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acid  of  the  soil,  and  being  thus  removed,  its  place  is  supplied 
by  a  diffusion  from  within,  and  so  on ;  it  is  not  improbable  that  a 
lai^  portion  of  tlie  alloy  may  lie  remov'cd  in  prugix?i3s  of  time, 
and  the  purity  of  the  coin  be  considerably  iut!reaseih  It  is  known 
to  tJie  jeweler  that  articles  of  eopfier  platod  with  gold  la^  their 
briliianey  after  awhile,  and  that  this  ean  bL\restor(Hl  by  Ixitllng 
them  io  ammonia.  This  effect  i^  probably  produced  by  the 
ammonia  acting  on  the  eopf>or  and  dissolving  off  its  surface  so  as  to 
expose  the  gold,  which  by  diffusion  had  |Xinetrated  int*:)  the  body 
of  the  metah 

The  slow  ditFiision  of  one  metal  into  another  at  ordinar)^  tem- 
peratures would  naturally  require  a  long  time  to  produce  a  per- 
4!Cptible  effect,  since  it  ia  proljably  only  produced  by  the  minute 
vibrations  of  the  |mrticles  due  to  variations  of  temperature. 

The  same  principle  is  applied  to  the  explanation  of  the  phenome- 
non calleil  segregation — such  as  the  formation  of  nmlulcs  of  flint 
in  masses  of  carbonate  of  lime,  or  in  other  words,  to  the  expla- 
nation of  the  manner  in  which  the  molecular  action,  which  is 
insensible  at  i>erceptible  distances,  may  produce  results  which  would 
appear,  at  first  sight,  to  be  the  eflect  of  attraction  acting  at  a 
distance. 

XIV-  Another  series  of  experiments  Imd  reference  to  the  con- 
stitution of  matter  in  regard  to  its  state  of  liquidity  and  solidity, 
and  they  had  their  origin  in  the  examination  of  the  condition  of 
tlie  metal  of  the  large  gun  constructed  under  the  direction  of  Cap- 
tain &rocKTON,  by  the  explosion  of  which  several  prominent 
members  of  tlie  United  States  Grovemmcnt  were  killed  at  Wash- 
ington. It  was  observed  in  testing  the  bans  of  iron  made  from 
Uiis  gun  that  tliey  varied  nmch  in  tensile  strength  in  different 
parts,  and  that  in  breaking  these  bars  the  solution  of  the  con- 
tinuity took  place  first  in  the  interior.  Tliis  phenomenon  was 
attributed  to  the  more  ready  mobility  of  the  outer  molecules  of  the 
bars,  the  inner  ones  being  surrounded  by  matter  incapable  of  slip- 
ping, and  hence  tlie  rupture,  A  similar  effect  is  produced  in  a 
[liece  of  tliiek  copper  wire,  each  end  when  broken  exhibiting  at 
the  j>oint  of  rupture  a  cup-shaped  surface*,  showing  that  tlie  exterior 
of  the   metjil   sustained   its   connection   longer  than  the  interior. 
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From  these  observations  the  coiii'lusioii  was  flrawn,  that  ri^dity 
di tiers  from  liquidity  more  in  a  pokritj  which  prevents  slipping 
of  the  moleculeSj  than  in  a  difference  of  the  attractive  force  with 
wliich  the  molet^ules  are  held  together;  or  that  it  is  more  in  aooord- 
anai  with  the  phenomena  of  cohesion^to  t;uppose  that  in  the  ca.se  of 
a  liiiuid,  instead  of  the  attraetion  of  the  molecule^^  bt-ing  neutralized 
by  heat,  tlie  effect  of  this  agent  is  merely  to  neutralize  the  polarity 
of  the  molecules,  so  as  to  give  them  perfeet  freedom  of  motion 
aroimd  any  imaginable  axis.  In  illustration  of  this  subjeet  the 
comparative  tenacity  of  pure  water  in  which  soap  had  been  dis- 
solvtn],  was  niBiL^iured  by  the  usual  method  of  aseertainiug  the 
weight  retjuired  to  detach  from  the  surface  of  each  the  game  plate 
of  wQodj  suspended  from  the  beam  of  a  balance,  under  the  same 
eondition  of  temperature  and  pressure.  It  was  fotmd  by  this 
experiment  that  the  tenacity  of  pure  water  was  greater  than  that 
of  soap  and  water.  TIiLs  novel  result  is  in  aocordanoe  with  the 
supposition  that  the  mingling  of  the  soap  and  the  waiter  interferes 
with  the  perfect  mobility"  of  the  molet^ulcs,  while  at  the  same  time 
it  diminishes  the  attraction, 

XV.  A  series  of  experiments  waa  also  made  on  the  tenacity  of 
fioap- water  in  films.  For  this  purpose  sheets  of  soap- water  lilms 
were  stretclied  upim  rings,  and  the  attempt  made  to  obtain  the 
tenacity  of  these  by  placing  on  them  pellets  of  cotton  until  they 
were  ruptured*  The  tfiickne.ss  of  these  films  was  roughly  astimatal 
by  Newton's  scale  of  the  colors  of  thin  plates,  and  from  the  results 
the  conclusion  was  arrived  at  that  the  attractive  force  of  the  mole- 
cules of  water,  for  those  of  water,  is  approximately  equal  to  those 
of  ice  for  those  of  ice,  and  that  the  difference  in  this  case,  of  the 
solidity  and  liquidity,  is  due  to  the  want  of  mobility  in  the  latter, 
which  prevented  tlie  slipping  of  the  molecules  on  each  other.  It 
is  this  extreme  mobility  of  the  molecules  of  water  that  prevents 
the  formation  of  permanent  bubbles  of  it,  and  not  a  want  of 
attraction. 

The  roundness  of  drops  of  water  is  not  due  to  the  attraction 
of  the  whole  mass,  but  merely  to  the  action  of  the  surface,  which 
in  all  cases  of  curvature  is  endowed  with  an  intense  contractile 
power. 
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This  class  of  investigation  also  included  the  Btiidy  of  soap  bub- 
bles, and  the  cstidJishnieiit  of  the  fact  of  the  contractile  power  of 
these  films.  The  curvature  of  the  snrtace  of  a  bubble  tends  to 
urge  each  particle  toward  the  center  with  a  force  inversely  as  the 
diaineter.  Two  bubbles  Iveing  connected,  the  smaller  will  collapse 
by  expelling  its  contents  into  the  larger.  By  employing  fmmes  of 
wire,  soap  bubbles  were  also  made  to  assume  various  iorms,  by 
which  capillarity  and  other  phenomena  were  illustrated.  This 
subject  was  afterward  taken  up  by  PLATEAU,  of  Ghent,  Another 
part  of  the  same  investigation  wils  the  study  of  the  spreading  of  oil 
on  water,  the  phenomenon  t>eing  referred  to  the  fact  that  the  attrac- 
tion of  water  for  water  is  greater  than  that  of  oil  for  oil,  while  the 
attraction  of  the  molecules  of  oil  for  each  other  4s  less  than  tlie 
attraction  of  the  same  njolecules  for  water;  hence  the  oil  spreads 
over  the  water.  Tins  is  shown  from  the  fact  that  when  a  rupture 
b  made  in  a  liquid  compound^  consisting  of  a  stratum  of  oil  resting 
on  water,  the  rupture  takes  place  in  the  oil,  and  not  between  the  oil 
and  water.  The  very  small  distance  at  which  tlie  attraction  takes 
plaee  is  exhibited  by  placing  a  single  drop  of  oil  on  a  surfatie  of 
water  of  a  considerable  extent,  when  it  will  diffuse  itself  over  the 
whole  surface.  If  however  a  second  drop  be  placed  upon  the 
same  surface,  it  will  retain  its  globular  form, 

XVT.  Another  contribution  to  science  had  n?fercnce  to  the  origin 
of  mcchaniful  power  and  the  nature  of  vital  forw.  Mei'hanical 
power  is  defined  to  be  that  which  is  capable  of  overcoming  I'esist- 
ance;  or  in  the  language  of  the  engineer,  that  which  is  employed 
to  do  work. 

If  we  examine  attentively  the  condition  of  the  crust  of  the  earth, 
we  find  it,  m  a  general  rule,  in  a  state  of  permanent  equilibrium. 
All  the  substances  whicli  constitute  the  material  of  the  crust,  such 
as  acids  iind  bases,  with  the  cxetption  of  the  indefiiiitcly  thin  pellicle 
of  vegetable  and  animal  matter  which  exists  at  its  surface,  have 
gone  into  a  state  of  permanent  tvimbination,  the  whole  being  in  the 
fTindition  of  the  burnt  slag  of  a  furnace,  entirely  inert,  and  capable 
in  Itself  of  no  change.  All  the  changes  which  we  observe  on  the 
surface  of  the  globe  may  be  referred  to  action  from  without,  from 
celastial  space. 
U 
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The  following  is  a  list  whicli  will  be  found  to  include  all  the 
prime  raovei's  used  at  the  presejit  day,  either  directly  or  indirectly, 
in  producing  molecular  changes  in  matter : 


Class  I. 


Water  power. 

Tide  power. 
Wind  power. 


Immediately  referable 
to  celestial  disturb- 
ance. 


f  Steam  and  other  powers  ^  Immediately  referable 
Class  II,  <  developed  by  combiLstion.  V     to  what   is    called 
(Animal  power.  J      vital  action. 

The  forces  of  gravity,  cohesion,  electricity,  and  chemical  attnuv 
tion  tend  to  produce  a  state  of  permanent  equilibrium  on  our 
planet ;  hence  these  principles  in  themselves  are  not  primary j  but 
secondary  agents  in  producing  mechanical  effects*  As  an  example, 
we  may  take  tlie  case  of  water-power,  which  is  approximately  due 
to  the  return  of  the  water  to  a  state  of  stable  equilibrium  on  the 
surface  of  the  ocean ;  but  tlie  primary  c^use  of  the  motion  is  the 
force  which  produced  the  elevation  of  the  liquid  in  the  tbrni  of 
vapor — namely,  the  radiant  heat  of  the  sun.  Also  in  the  pheno- 
mena of  combustion,  the  immediate  source  of  the  power  evolved  in 
the  form  of  heat  is  the  passage  from  an  unstable  state  into  one  of 
stable  combination  of  the  carbon  and  hydrogen  of  the  fuel  with 
oxygen  of  the  atmosphere.  But  this  [jower  may  ultimately  l>e 
resolved  into  the  force  which  mused  the  separation  of  these  elements 
from  their  previous  combination  in  the  state  of  carbonic  acid  — 
namely,  the  radiant  light  of  the  sun.  But  the  mechaniial  {>owcr 
exerted  by  animals  is  due  to  tlie  passage  of  organ ii«xl  matter  in  the 
stomach  from  an  unstable  to  a  stable  G<iutlibrium,  or  as  it  were 
from  the  combustion  of  the  food.  It  therefore  follows  tliat  animal 
power  is  referable  to  the  same  source  as  that  from  the  combustion 
of  fuel  —  namely,  developetl  iK>%vcr  of  the  sun's  beams.  But 
according  to  this  view,  what  is  vitality?  It  is  that  mysterious 
prhiciple — not  mechanical  piwcr  —  which  determines  tlie  form  and 
armngcs  the  atoms  of  organizcnl  matter,  employing  for  this  purpose 
ilie  iMjwer  which  b  derived  from  the  food. 

These  propasitions  were  illustrated  by  different  examples.  Sup- 
pose a  vegetable  organism  impregnated  with  a  germ  (a  potato,  for 
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instance)  is  plaritel  l)eiow  the  siirfiir*c  of  the  gi-ouiid  in  a  damp 
soil,  under  a  teioi>orature  .sufficient  for  vegc^tation.  If  we  examine 
it  from  time  to  time,  we  find  it  sending  down  rootlets  into  the  earth, 
and  stems  and  leaves  upward  into  the  air.  Ai\vT  the  leaves  liave 
been  fully  expanded  we  ffhall  find  the  tuber  entirely  exhausted, 
nothing  but  a  skin  remaining.  The  ^>ame  effect  will  take  place  if 
the  potato  be  placed  in  a  warm  cellar;  it  will  continne  to  f^row 
until  all  the  staivh  and  gluten  are  exhausted,  when  it  will  ci^ase  to 
increase.  If  however  we  now  place  it  in  the  light,  it  will  com- 
mence to  grow  again,  and  increase  in  size  and  weight.  If  we  weigh 
the  potato  pre\^ous  to  the  experiment,  and  the  plant  after  it  has 
ceased  to  grow  in  the  drn^k,  we  shall  find  that  the  weight  of  the 
latter  is  a  little  more  tlian  half  that  of  the  original  tuber.  The 
question  then  is,  what  has  become  of  the  material  M^hieh  fille^l  the 
sac  of  the  potato?  The  answer  is,  one  part  has  run  down  into 
carbonic  acid  and  water,  and  in  this  running  down  has  evolved  the 
power  to  build  up  the  other  part  into  the  new  plant.  After  the 
leaves  have  been  formed  and  the  plant  expoi^-d  to  the  light  of  the 
sun,  the  develojjed  jyower  of  its  rays  decomjiotscs  the  (mrbonic  acid 
of  the  atmtjspliere,  and  thus  furnishes  tJie  pabulnm  and  the  power 
necessary  to  the  further  development  of  the  organization.  The 
same  is  tlie  L^ase  with  wheat,  and  all  other  grains  that  are  germinated 
in  the  earth.  Besides  the  germ  of  the  futifre  plant,  there  is  stored 
away,  around  the  germ^  the  starch  and  gluten  to  furnish  the  [mwer 
neoesfiary  to  its  development,  and  also  the  fo<jd  to  build  it  up  until 
it  reaches  the  surface  of  the  earth  and  can  draw  the  source  of  its 
future  growth  from  the  power  of  the  sunlK'Um,  In  the  base  of 
fungi  and  other  plants  that  grow  in  the  dark,  they  derive  the  power 
and  the  jmbuhim  from  surrounding  vegetable  matter  in  process  of 
decay,  or  in  that  of  evolving  power.  A  similar  arrangement  found 
is  in  regard  to  animal  organization.  It  is  well  kno\\Ti  that  the  egg 
oontinually  diminishes  in  weight  during  the  process  of  incukition, 
and  the  chick,  when  fully  formed,  weighs  scarcely  more  than  one- 
half  the  original  weight  of  the  egg.  What  is  the  interpretation  of 
this  phenomenon  ?  Simply  that  one  part  of  the  contents  of  the 
shell  has  run  down  into  tarlxinie  at^id  and  water,  and  thus  evolved 
the  power  necessary  to  do  the  work  of  building   up  the  future 
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aDimal.  lu  like  niunncr  when  a  tadpole*  is  converted  bito  a  frog, 
tbeatiinml,  for  a  while,  loses  weight;  a  portion  of  the  organism  of 
its  tsul  has  been  exi)encled  developing  the  power  neoessarj^  to  the 
tnuefarmation,  while  another  portion  has  served  for  the  material 
of  tliclt^s. 

What  then  is  the  office  of  vitality  ?  We  say  that  it  is  analogous 
to  tlial  of  the  engineer  who  direils  tlie  power  of  the  steam-engine 
oi  tht  execution  of  its  w^ork.  Without  this,  in  the  case  of  the  egg, 
tbi  mslerizib,  left  to  the  undirected  force  of  affinity,  wouUrend  in 
mMfiy  prcHkicing  chemical  compounds  —  sulphureted  liydrogen, 
<ttrbocii<'  arid,  etc.  There*  U  no  special  analog}^  between  the  ]>roc?es9 
^  dj^stalli/^ition  and  that  of  vital  action.  In  the  one  case  definite 
Btttbematlt^l  forms  are  the  necessary  results,  while  in  the  other  the 
iv«^lts  arc  preoist^ly  like  those  which  are  produced  under  tlie 
4if«ciiou  of  will  and  intelligence,  evincing  a  design  and  a  purpfjse, 
waking  prtivision  at  one  stage  of  the  process  for  results  to  be 
ftttnined  at  a  later,  and  producing  organs  intended  evidently  for 
locomotion  and  jierception.  Not  only  is  the  result  the  same  as  that 
which  i^  produced  by  human  design,  but  in  all  cfises  the  jxiwer  with 
which  Uiis  principle  operates  Is  the  same  as  that  with  which  the 
mielligciit  engint^r  pr<:)duets  his  result. 

This  d<x»trine  was  fii'st  given  in  a  communication  to  the  Ameri- 
can Philosophical  Society,  in  December,  1844,  and  more  fully 
d?veloju*d  in  a  paper  publi^htxl  in  the  Patent  Office  Report  in  1857. 

The  publication,  in  full,  of  three  of  the  series  of  investigations 
hctvin  descril>edt  was  made  in  the  " Tmnsactions  of  tlie  American 
l*hilo60phical  8<x'iety.*'  Others  were  published  in  *^Silliman'« 
Journal/*  «md  l)<»th  these  are  iintifNsd  in  the  **  lloyal  Society's  Cata- 
k^ueof  S'icntiOc  Papers;"  but  the  remainder  of  them  were  pub- 
UhIuhI  in  the  *'  Proceedings  of  tlie  Ameriain  Philosophical  Societj/ 
«Uh1  iw^^  not  !nentionc<l  in  the  work  just  rcfernxl  to. 

In  IS40^  wliile  still  at  Princx^ton,  I  was  requested  by  members 
i4*  the  Uiittrd  of  Regents  of  the  Smithsonian  Institution,  which  waa 
(1  uiundeil,  to  Htudy  the  will  of  Smithson,  and  to  give  a  plan 

%\i  .  ,.  ttion  by  which  tlie  objtvt  of  the  liequest  might  be  real* 
\wi\\k  My  couduision  was  tliat  the  intention  of  the  donor  wa;s  to 
#lviilHt>  neicuiee  by  original  research  and  publication,  that  the  estab- 
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lishment  was  for  tlie  teiietit  of  mankind  generally,  and  that  all 
unnecessary  expciulitures  on  local  objet-ts  wonld  be  violations  of  the 
tnist.  The  plan  I  proposed  for  the  organization  of  the  Institution 
was  to  assist  men  of  R^'cnce  in  making  original  researches,  to  pub- 
ILsh  these  in  a  serits  of  volumes,  and  to  give  a  copy  of  the^se  to 
ever)'  firstH?1a8s  library  on  the  face  of  tlie  earth, 

I  was  afterward  called  to  take  charge  of  the  Institution,  and  to 
carry  out  this  plan,  which  has  been  the  governing  policy  of  the 
establishment  from  the  beginning  to  the  present  time. 

One  of  the  first  enterprises  of  the  Smithsonian  Institntion  was  the 
establishment  of  a  system  of  simultaneous  meteorological  observa- 
tions over  the  whole  United  States,  especially  for  the  study  of  tlie 
phenomena  of  American  storms.  For  this  purpise  the  assistance 
of  Professor  Arnold  Gutot  was  obtained^  who  drew  up  a  series 
of  instruetions  for  the  oliservers,  which  was  printed  and  distributed 
in  all  parts  of  the  count ry»  He  also  recommended  the  form  of 
instruments  Ix^st  suited  to  he  used  by  the  observers,  and  finally  calcu- 
lated, with  immense  labor,  a  volume  of  meteorological  and  physicid 
tables  for  reducing  and  discussing  ohser\*ations.  These  tables  were 
published  by  the  Institution,  and  are  now  in  use  in  almost  every 
part  of  tlie  world  in  wdnch  the  EnglL^ih  language  is  spoken.  The 
prosecution  of  the  system  finally  led  to  the  application  of  the  prin- 
ciples established  to  the  pixidictions  of  the  weather  by  means  of  the 
tel^raph. 

Joseph  Henry% 

Rev.  Samuel.  B.  Dod, 


REMIIS'ISCENCES:* 

BY 

HENRY  C.  CAMERON,  D.D., 

PROFESSOR  OF  ORKEK  IK  THE  OOLLBQS  OF  K»W  JERSEY. 


The  death  of  Profes.^or  Henry  may  be  justly  termctl  a  national 
losSj  for  probably  no  American  since  the  ilays  of  Franklin  haa 
done  so  much  for  the  cause  of  physitml  science  as  the  late  Secretary 
of  the  Sniitlisonian  Institution  aud  former  Professor  of  Natural 
Philosophy  in  the  College  of  New  JeDyoy.  His  eminent  attain- 
ments and  p^reat  reputation  reflc*ct€*(l  honor  ufwn  the  institution 
with  which  he  was  connected  from  1832  to  1848,  and  no  graduate 
of  Nassau  Hall  in  that  period  went  forth  from  its  walls  witliout  a 
profound  sense  of  the  great  benefit  derived  from  the  instructions  of 
the  professor,  and  warm  attachment  to  tlae  man. 

The  writer  happened  to  be  a  raeml>er  of  the  Senior  Class  at 
Princeton  when  Professor  Henry  was  elected  Secretary  of  the 
Sniitlisonian  Institution,  and  for  a  short  time  held  closer  relations 
to  him  than  students  are  wont  to  enjoy  with  a  professor.  When 
beginning  his  lectures  to  a  new  class,  the  Professor  was  accustomed 
to  select  some  member  of  tlie  preceding  to  assist  him,  and  the  writer 
had  the  good  fortune  to  occupy  this  position  during  a  portion  of 
his  "senior  vacation/'  as  the  interv^al  between  the  final  examination 
and  the  commeneement  was  stjdcd.  Hence  these  reminiscences, 
wiiieh  were  given  in  the  College  Chapel  May  19th  and  June  2d, 
and  which  in  n^ponse  to  requests  from  various  quarters  are  now 
given  to  the  public. 

When  Professor  Henry  was  elected  Secretary  of  the  Smithsoniaa 
Institution,  numerous  biographies  of  him  appeareil  in  the  public 
journals.     While  these  were  correct  in  the  main  facts,  yet,  as  was 
to  have  been  expt^eted,  they  contained  many  errors.     To  correct- 
these,  and  for  the  sake  of  truth,  the  Professor,  overcoming  his  owr^ 

•"Reminiscences  of  Joseph  Henry,  LL.  I>. "—Present ti^  In  the  OoUego  Chap^^ 
Vki  Prlne4't4m,  on  tho  altemoons  of  May  10tb  and  June  2d,  1878» 
(166) 


TNISCEKCES  BY   PROF.  H.  C,  CAMERON. 


167 


Tnon«?ty,  upon  one  oc«ision  gave  the  Senior  Class  a  sketch  of  his 
life  iru5tea*l  of  the  usual  lecture.  His  lectures  always  received  the 
most  profoutid  atteutioD»  and  nothing  that  he  said  was  unheeded; 
btit  upon  that  day  his  audience  hung  upon  his  lijis  and  drank  in 
everj^  word  tliat  he  uttered.  In  the  simplest  words  he  told  the 
gtory  of  his  life.  Born  in  Albany,  N,  Y.,  December  17,  1799,  he 
received  a  plain  education  and  was  destined  to  a  mechanical  pur- 
suit, but,  as  ho  expressed  it,  "  he  was  considered  too  dull  to  learn 
the  trade/'  He  read  much,  however,  obtaining  the  books  from  a 
library  which  was  kept  in  a  room  adjoining  a  church.  The  room 
had  l)een  closed  for  some  years,  but  he  and  some  of  his  companious 
gained  aocess  to  the  books  in  some  way,  and  he  thus  enjoyed  these 
ludden  treasures.  He  subsequently  attended  the  Albany  Academy, 
then  under  the  care  of  Dr.  T.  Romeyn  Beck.  After  completing 
his  studies  he  taught  a  district  school,  and  was- private  tutor  for  a 
time  in  the  family  of  Mr,  S,  Van  Rensselaer,  the  patroon.  He 
then  devoted  a  year  to  the  practice  of  civil  engineering,  and  subse- 
quently became  Professor  of  Mathematics  in  the  Academy,  although 
at  an  earlier  period  he  said  he  was  "  unable  to  learn  geometry.'* 

His  attention  was  first  turned  to  science  in  a  singular  manner* 
He  had  sustained  an  injury  to  his  face  and  was  compelled  to 
remain  at  home  for  some  days.  At  this  time  he  hiipjwncd  to 
pick  up  a  small  book  upon  science  intended  for  popular  use. 
This  was  Lectures  on  Exfteniiiaital  PkUmophy,  Adronoiny  and 
Cltemistryf  intended  chiefly  for  the  use  of  stttdenls  and  young 
persons^  by  G,  Gregory,  D.  D.  The  follovtdng  sentences  especially 
attracted  his  attention : 

''Again ;  You  throw  a  stone,  or  shoot  an  arrow  upward  into  the 
air;  why  does  it  not  go  forwaixl  in  the  line  or  direction  that  you 
give  it  ?  ^\^»y  does  it  stop  at  a  certain  distance,  and  then  return 
to  you?  What  force  is  it  that  pulls  it  down  to  tlie  earth  again, 
instead  of  its  going  onwards?  On  the  cxtntrary,  Why  does  flame 
or  smoke  always  mount  upwards,  though  no  force  is  used  to  send 
them  in  that  direction?  And  why  should  not  the  flame  of  a  candle 
dn)p  U»war<l  the  floor,  when  you  reverse  it  or  hold  it  dowTiwards, 
instead  of  turning  up  and  asceuiUng  into  the  air?'' 
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Young  Henry  t'tjuld  not  answer  tbetst)  questions,  but  proceeded 
to  read  the  answer  and  the  full  explanation.  He  perused  the 
volume  with  ever  increasing  interest*  He  asked  some  of  liis  friends 
tliese  and  otiier  questions,  and  found  that  they  were  no  better 
acfjuainted  with  science  than  himself.  He  now  determined  to  investi- 
gate the  subject  that  had  thus  presented  itself.  This  little  book  and 
these  simple  questions  incitetl  him  to  enter  upon  that  st^ientific  career 
and  those  investigations  which  have  rendered  his  name  immortal. 
A  copy  of  til  is  little  book  he  was  wont  ever  after  to  keep  beside 
him.     It  bore  the  following  lines  from  his  ow^n  pen : 

**This  book,  although  by  no  means  a  profound  work,  has,  under 
Providence,  exerted  a  remarkable  influence  upon  my  life.  It 
accidentally  fell  into  my  hands  when  I  was  about  sixteen  years  old, 
and  was  the  first  l)ook  I  ever  read  with  attention.  It  opened  to  me 
a  new  world  of  thought  and  enjoyment;  invested  things,  before 
almost  unnoticed,  witli  the  highest  interest;  fixenl  my  mind  on  the 
study  of  nature,  and  caused  me  to  resolve  at  the  time  of  reading  it 
that  I  would  immediately  commence  to  devote  my  life  to  the  acqui- 
sition of  knowledge.  J.  H." 

Professor  Henry 'e  subsequent  crareer  as  a  teacher  in  Albany, 
Professor  5f  Natural  Philosophy  in  the  College  of  New  Jersey, 
Secretarj'  of  the  Smithsoniao  Institution,  President  of  the  United 
States  Light-house  Board,  and  President  of  the  National  Academy; 
his  discoveries  in  electricity,  magnetism,  and  electro-magoeti§m ; 
his  interesting  exjieriments  in  optics  and  acoustics; — are  well  known, 
not  only  to  the  scientific  world,  but  to  the  general  public.  It  is 
proper  to  state  here  that  the  venerable  Dr.  Juhn  Maclean,  who 
was  connected  with  the  Faculty  for  fifty  years,  and  w^aB  for  four* 
teen  years  the  President  of  the  College  of  New  Jersey,  suggested 
and  secured  the  appointment  of  Joseph  Henr}'  as  a  professor  in 
this  college  in  1832.  The  friendship  of  these  tw^o  men  continued 
unbroken  for  nearly  half  a  centur}\  They  are  sepai'ated  now,  but 
it  can  be  ibr  only  a  short  time.  Dr.  Maclean,  in  his  History  of 
the  CoUege,  vol.  ii,  pp.  288-293,  gives  a  most  interesting  account 
of  the  circumstances  attending  his  appointment.  Although  known 
to  scientific  men,  the  public  had  heard  so  little  of  him  that  a  trustee 
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of  the  college  inquired,  **Who  is  Henry?"  Even  at  that  time 
Professor  Silliman  wrote:  **Henrv^  hiis  no  superior  among  the 
scientific  men  of  tlie  country — at  leiist  among  the  young  men;-'  and 
Professor  Renwick  wrote,  **hc  has  no  equal." 

Professor  Henry's  great  modesty  prevented  him  from  asserting 
his  own  R'ieutifie  claims;  and  it  was  only  in  conneetion  with  suits 
pjrtainiug  to  tlie  electric  telegraph  that  his  own  statements  and  the 
testimony  of  others,  judicially  presented,  irrefragahly  establishe<J 
his  just  merits  Ix^fore  the  general  public.  From  Henry *s  article 
in  Silliman- s  Journal  in  1831,  and  from  personal  intercourse  with 
him  in  Princeton  at  a  later  perifxl.  Professor  Morse  ohtainfxl  a 
knowledge  of  those  principles  of  electro-magnetism  which  rendered 
his  plan  sue<'essful.  Into  this  controversy  the  writer  does  not  pro- 
pose to  enter.  It  is  well  known,  however^  that  after  eminent  sci- 
entitle  men  had  pronounced  an  electric  telegraph  imjxissible,  a  vision 
of  Utopia,  Henry,  liy  his  dii^'overies  in  Allniny  and  at  Princeton, 
had  ae«-ompiished  the  great  result,  and  furnished  oiudar  and  audible 
demonstration  of  the  fact  And  it  is  not  a  little  remarkable  that 
die  operator  now  iivTites  his  message  from  the  sound  of  his  instru- 
ment, upon  Henry's  original  principle.  He  was  never  temjitcd 
to  disparage  othei*s  in  TOnscfjuence  of  any  attempt  to  detract  from 
his  own  merits.  He  on<x;  remarked  that  he  **  wished  to  be  judged 
simply  by  what  he  had  doncj  it  was  no  great  compliment  to  t»e  told 
that  he  had  done  a  great  deal  f^nsidering  his  few  early  advantages; 
but  if  he  was  to  be  remembered,  he  desired  to  be  remerabereii  for 
the  real  value  of  any  discoveries  he  had  made," 

He  was  elected  Secretary  of  the  Smithsonian  Institution  without 
any  effort  on  his  part.  The  scientific  men  of  this  country  and  of 
Europe  besought  him  to  take  the  place.  While  others  were  seek- 
ing the  appointment,  the  late  Professor  A.  I>,  Baehe,  Superinten- 
dent of  the  Coast  Survey,  wrote  to  Europe  and  obtained  the  opinions 
entertained  l>y  the  most  distinguished  scientific  men  abroad  in  refer- 
ents to  Professor  Henry.  The  lett^ers  of  Sir  David  Brewster, 
Farailay,  Arago,  and  others,  with  those  of  Baehe,  Silliman,  Hare, 
and  similarly  distinguished  men,  were  laid  before  the  Board  of 
Regents,  and  Professor  Henry  was  unanimously  cletted.  It  was 
at  that  time  that  Sir  David  Brewster  wrote,   **The  mantle  of 
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Franklin  has  fallen  upon  the  shoulders  of  Henry."  It  was  no 
selftsh  raotive  that  induced  him  to  accept  the  appointment,  but 
a  sincere  devotiou  to  the  cause  of  science.  At  that  time  various 
plans  had  been  proposetl  for  the  employment  of  the  Smithsonian 
fund,  which  had  been  lying  in  the  United  States  Treasury  for  some 
years.  A  National  University-,  a  Public  Library  had  been  sug- 
gested I  but  Smithson's  known  devotion  to  scientx^,  and  the  wise 
choice  of  Professor  Henry,  ma*le  in  deference  to  the  most  enlight- 
ened judgment  and  in  view  of  his  merits,  determined  the  character 
of  the  Institution  to  be  established.  The  first  fair  copy  of  the 
plan  of  the  Smithsonian  Institution  was  in  the  handwriting  of  the 
author  of  these  rerainbcenoes.  He  would  give  much  now  to  recover 
that  MS.  in  its  plain,  boyish  chirography.  He  remembers  that  it 
was  ^*An  Institution  for  the  incream  and  diffamon  of  knowledge 
among  men.^^  *'  To  increase  knowledge^  men  were  to  be  stimulated 
to  original  research  ;  to  diffuse  knowledge,  the  results  of  such  research 
and  reports  on  the  progress  of  the  various  l>ranehes  of  knowledge 
w*ere  to  be  published*"  This  general  idea  was  then  wTought  out 
into  details.  This  plan,  in  an  enlarged  form,  was  presented  to  the 
Board  of  Regents,  and  adopted  De<^raber  13,  1847,  and  has  been 
re|)eatedly  pnblishai.  In  copying  the  plan  a  single  word  hnjvpcned 
to  l>e  omitted  J  and  the  writer  well  recalls  the  nervous  twitching  of 
the  Professor's  lij>s  when  he  discovered  the  mistake,  and  his  own 
regret  at  the  oc<'urreuc*^,  and  his  sorrow  that  anything  should  mar 
the  face  of  a  MS,  that  was  intended  to  be  submitted  either  to  the 
Board  of  Regents  or  to  eminent  scientific  men  at  a  distance.  Pro- 
fessor Henry  remarked  to  the  writer  that,  except  scientific  terms, 
he  was  very  reluctant  to  use  any  words  not  found  in  Johnson's 
Dictionar^^,  which  lie  kept  upon  his  study  table.  His  style  was 
pure  and  simple,  ver}^  terse  and  forcible;  his  manner  of  lecturing 
easy,  graceful,  and  impressive.  No  one  who  was  ever  under  his 
mstruction  can  ever  forget  his  definition  of  science,  or  his  manner 
of  enunciating  it  with  his  handsome  face  and  mjignific^nt  physique. 
**Sr:iENCE,  gentlemen,  is  the  knowledge  of  the  Imm  of  phenomena, 
w;hether  they  relate  to  mind  or  vmUerJ^  And  what  better  defini- 
tion can  Ix*  given?  So  admirably  were  the  principles  of  phj^'sical 
science  expn^sed,  so  clearly  were  the  facte  pi'esented,  and  ; 
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fully  were  the  cxperimcntfl  pcrformeil,  that  even  the  dullest  mem- 
bers of  the  class  had  knowleilge  forced  into  them  almost  without  an 
effort  on  their  part,  and  tlie  brightest  were  aroused  to  the  utmost 
enthusiasm.  The  writer  remembers  the  oecasion  when  the  Pro- 
feeeor  first  formulated  what  may  certainly  be  considered  a  ver}" 
happy  expression.  He  was  accui^tomed  to  dictate  a  syllabus  of  each 
lecture  to  hia  assistant,  wlio  wrote  it  upon  the  blaekbairtl  for  the 
use  of  the  class.  The  students  were  refpiirecl  to  **  write  up''  the 
lecturer  from  this  syllabus,  and  from  their  notes  taken  during  the 
delivery  of  the  leetores.  But  few  l)ooks  in  the  writer's  library  are 
more  liighly  prized  than  the  two  volumes  eontiiiiiiug  these  leetui"eSj 
€8|ieeially  when  the  kind  words  of  the  Professor  in  conuuendation 
of  them  are  recalled*  But  to  return  to  t!ie  inciilent.  He  was 
M-alking  to  and  fro,  and  had  jast  dictated:  "We  explain  a  fact 
when  we  refer  it  to  a  law;^^  and  then  it  occurred  to  him  to  express 
the  corresponding  idea  in  a  similar  form  ;  "We  explain  a  law  when 
we  refer  it  to  the  mil  of  God  J*  He  stopped,  and  exclaiming,  **  Yes  I 
that  is  itl'^  he  repeated  tlie  expression.  In  his  notion  of  law  he 
differed  vety  much  from  the  views  of  many  scientific  men  of  the 
present  tirne.  With  him  the  material  never  obscured  the  spiritual, 
sense  never  gained  the  victory  over  faith.  While  aecepting  all  the 
facts  and  establLsheil  principles  of  science,  his  simple  trust  in  Christ 
remained  unshaken,  and  his  confidence  in  the  Crud  who  reveals  Him- 
self in  His  Word,  as  well  as  in  His  works,  was  uodiminislted. 
While,  like  Sir  Thomas  Brown,  he  could  say,  "There  are  two 
books  from  which  I  collect  my  divinity;  Upsides  that  written  one 
of  God,  another  of  His  servant,  Nature — ^that  universal  and  public 
mimuscript  that  lies  expansed  unto  the  eyes  of  all/'  he  could  also 
add,  that  "the  person  who  thought  that  there  could  be  any  real 
conflict  between  science  and  religion,  must  be  very  young  in  science 
or  very  ignorant  of  religion/' 

Professor  Henry  was  very  successful  in  his  experiments,  and 
took  the  greatest  delight  in  them.  His  apparatus  was  always  in 
perfect  order,  and  if  failure  ever  occurred  in  his  experiments  it  was 
a  matter  of  surprise,  and  could  not  be  attributed  to  any  failure  on 
his  part.  His  lecture-room  was  in  the  upper  story  of  the  Philo- 
sophical Hall,  which  formerly  occupied  the  site  of  Uie  present  library  j 
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and  it  is  a  matter  of  the  most  profound  regret  that  it  wa^  ever  de- 
molished. It  corresiMjnded  in  appearance  with  the  bnilding  ci>n- 
taining  the  Geological  lectiire-rcK>m  and  tlie  Philadelphian  rooms. 
The  main  room  was  equal  in  size  to  the  two  rooms  of  the  Philadel- 
|>hian  Society,  and  there  was  a  smaller  room  in  a  projection  in  tlie 
rear,  which  was  gulxlivided  into  a  room  of  moderate  size,  and  two 
email  ones.  The  apparatus  w^is  pUiced  in  glass  cases  surrounding 
tlie  main  room,  the  scatd  occuiiying  the  centre.  Probably  the  most 
interesting  things  in  this  room  were  the  tittle  horse-shoe  electro- 
magnet, with  which  he  made  some  of  his  most  impcirtant  discove- 
ries—tlie  little  machine  which  he  inventetj,  and  which  was  the  first 
machine  moved  by  electro-magnetism, — and  the  large  electro-magnet, 
which  could  support  3,300  jioonds,  and  wliieh  was  for  many  years 
the  largest  in  the  world.  It  could  be  magnetized,  demaguetized, 
and  re  magnetized  so  rapidly  that  a:  weight  of  hundreds  of  pounds 
could  not  detach  itself  from  the  gmsp  of  the  magnet  in  the  inters^al 
of  reversing  the  cnrrents*  These  things  are  still  preser\"ed  in  the 
Scientific  School,  along  with  the  small  glass  cylinders,  covered  with 
sealing-wax,  and  the  electrical  machine  prepared  after  the  directions 
of  P'rauklin.  As  an  illustration  of  character  it  may  be  men- 
tioned that  in  the  largest  room  of  the  projci'tion  liung  a  tradesman's 
placard,  upon  which  wns  depicted  a  foldcnl  whip,  with  the  legend: 

'*A  PLACE  FOR  EVEBYTIIIXG,  AND  EVERYTHING    IN  ITS    PLACE." 

From  his  lecture^room  to  the  opposite  bnilding^  and  thence  to  his 
house,  which  was  the  house  now  occupied  by  General  Karg<?,  but 
then  standing  on  the  site  of  Re»TTnion  Hall,  stretchetl  a  wire,  through 
which  currents  of  electricity  were  scut  that  rang  bells  and  thus  con- 
veyed messages.  In  liis  house  he  also  had  wure  connected  w*ith  the 
lightniug-r<xi,  and  needles  inserted  in  the  coils  of  it,  that,  like 
Franklin,  he  might  study  the  efllvts  of  electricity  while  the  storms 
were  niging.  The  little  macliine  mentioned  was  simply  a  small 
beam  of  iron,  surrounded  by  a  conductor  of  insulated  copper  wire 
and  supported  by  a  fulcrum,  whicli  was  caused  to  oscillate  by  the 
influence  of  two  small  stationary  upright  magnets  near  its  cutis,  A 
maker  of  pliilosophical  apparatus  once  visited  Princeton  to  sell 
Professor  Henry  some  of  his  machines.  He  showctl  the  person 
this  little  machine,  and  wm  threatened  with  a  suit  for  '*  infringe- 
ment of  patent  rights !  *' 
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III  tlie  diseoven*  of  the  mode  of  magnetizing  soft  iron  at  a  distance 
by  racans  of  carrents  of  galvanism,  and  in  liis  invention  of  tliis  little 
machine,  was  not  mertly  the  possibility,  but  the  fact  of  tire  elec'tro- 
magnetic  telegraph.  AVhatevor  may  be  the  judgment  of  the  general 
public,  men  of  science  and  of  educatiun  will  never  deny  to  Jt>seph 
Heur)^  his  just  meed  of  praise  in  connection  with  this  subject.  It 
must  ever  be  remembered  that  he  always  placed  discovery  above 
invention,  and  tliought  more  highly  of  the  principles  of  science  thaa 
of  their  practical  application. 

Some  of  his  discoveries  came  upon  him  suddenly,  although  he 
never  pursued  any  other  than  the  inductive  method,  questioning 
facts,  and  obtaining  principles  as  results.  Upon  one  occasion  in 
ARnany,  he  was  seated  in  the  room  witlx  his  family,  and  engage*!  in 
profound  thought.  Suddenly  he  brought  his  hand  down  with  force 
upon  tliC  table  by  which  he  was  sitting,  and — like  Archimedes 
when  he  dist^^vered  the  m*xle  of  ascertaining  the  specific  gravity  of 
bodies  and  cried  out  ^^p'^xa^  t^^pr^xa^ — he  exclaimed,  "I  have  it,"  "I 
have  It."  He  had  solved  the  problem  on  wliich  he  had  been 
engaged,  and  discovered  an  important  principle  of  science.  In 
1844  the  College  C.*ommencement  was  changed  from  the  Fall  to  the 
Bummer,  and  the  vacation  lasted  only  two  weeks.  He  spent  these 
two  weeks  in  sdentliic  ext^>eriments.  And  in  what  do  you  suppose 
these  ex|>criments  eonsistcd?  The  answer  will  excite  a  smile.  In 
blowing  soap-bubbles.  And  yet  from  this  childish  amusement  the 
philosopher,  like  the  great  Newttm  before  him,  was  deriving  im- 
portant truths  in  physioil  science.  AH  his  old  pupils  will  recall 
how  careful  he  was  in  explaining,  and  how  rigid  he  was  in  insisting 
upon  the  inductive  methotl  of  scientific  investigation.  None  of  his 
pupils  was  ever  likely  to  confound  a  mere  hifpothcsls  witli  a  theory ^ 
as  too  many  scientific  men  at  present  are  prone  to  do. 

In  going  to  M^asliington  he  remarket!  that  he  "sacrificed  reputa- 
tion to  fame^''  He  felt  that  he  should  become  known  throughout 
the  country  simply  as  the  Director  of  the  Smithsonian  Institution 
and  to  some  extent  of  tlje  science  of  the  country,  but  that  he  should 
have  little  time  for  scientific  investigation  which  w^ould  increase  hia 
reputation.  This  remark  was,  alasl  too  true.  At  that  time  he 
eeeroed  to  be  upon  the  verge  of  most  important  dLseoveries;  he  had 
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made  mnny  thousands  of  experiments,  especially  upon  |>oints  in 
elect rf>magneti?^ra^  and  his  inductions  were  leading  him  to  most 
interesting  results.  But  his  career  was  interrupted,  and  it  was  ead 
afterward  to  hear  him  say,  "Ten,  fifteen,  or  twenty  years  ago  I 
made  variouti  experiments  uik)o  these  points,  but  my  duties  in 
Washington  have  prevented  me  from  pui^uing  my  investigatioiid 
further."  And  even  tlie  record  of  thoi?e  experiments  perished  in 
the  flames  w^hen  a  portion  of  the  SniitksoniaQ  building  was  burned 
a  few  years  since.  Henceforth  he  incited  othen?  to  work  and  guided 
them  in  their  investigations.  He  w^as  the  representative  of  Amer- 
ican science,  and  the  contributions  of  the  Smithsonian  Institution, 
and  his  Annual  Rejiorts  for  thirty  years,  show  how  faithfully  he 
carried  out  the  purpijse  of  the  Institution-  Into  the  managemejit 
of  its  funds  he  earrieil  the  same  economy  and  scTupulous  delicacy 
that  he  exhiUited  iu  his  private  financial  transactions.  He  would 
not  employ  for  the  use  of  his  family  funds  which  legally  belonged 
to  him,  because  he  thought  that  morally  they  belonged  to  a  single 
member  of  it*  If  any  fault  could  be  found  with  the  financial  affairs 
of  the  Institution  over  which  he  presided,  it  was  that  the  compen- 
sation of  the  men  of  science  who  labort^l  for  it  was  entirely  inade- 
quate.  Occasionally  they  were  not  even  paid  for  their  time,  much 
less  for  tlieir  labor  or  with  reference  to  their  scientific  reputation. 
He  persistently  declined  to  have  his  own  modest  salary  increased, 
and  even  gave  the  net  proc<XHls  of  any  lecrtures  he  deliveretl  to  the 
Institution.  A  single  incident  will  illustrate  his  high  character  and 
his  delicate  sense  of  honor.  Shortly  after  he  was  elected  Secretary 
of  the  Smithsonian  Institution,  Dr.  Hare  resigned  his  position  as 
Professor  of  Chemistry  in  the  Mediml  Department  of  the  Univer- 
sity of  Pennsylvania,  at  that  time  pmlmhly  the  most  desirable  scien- 
tific chair  in  this  country.  Pliiladelphia  was  the  headquarters  of 
Medical  education ;  this  Medical  School  was  the  oldest  and  the 
largest  in  the  land ;  the  salary  from  fc+^s  amounted  to  $5,000  or 
$6,(>00;  the  duties  occupied  less  than  six  months  annually,  leaving 
the  rcmamder  of  the  year  free  for  scienlijie  hiveMigathn.  Professor 
Henry  was  sent  for,  and  was  asketl  if  he  would  awcfit  the  apfioint- 
nient.  The  writer  well  recalls  the  day.  The  Professor,  as  he  was 
returning  from  his  interview  with  the  Trustees  of  the  University  in 
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Philadelphia,  met  him  in  the  college  campus  in  Princetoo.  He  had 
not  yet  reached  his  home,  and  standing  with  hh  carpet-bag  in  his 
hand,  he  gave  the  writjer  an  account  of  the  interview,  and  tlje  rea- 
Bons  which  induced  him  to  decline  a  position  so  well  euited  to  his 
tastes,  his  wishes,  his  attainments.  He  said  it  would  not  bt^  honor* 
able  for  him  to  decline  a  position  which  his  scientific  brethren 
dedred  him  to  occupy,  and  where  he  eould  accomplish  much  for 
science  if  not  for  hiniself ;  but  especially  because,  if  he  accepted  the 
chair  in  Philadelphia,  to  which  a  lai^r  salary'  was  attached  than  he 
should  receive  in  Washington,  it  migJd  be  supposed  (hat  he  was 
infuaicfd  by  ptcunuity  reasons.  How  ditlerent  would  have  been 
the  great  philosopher's  career  had  his  decision  been  different  I 

He  did  not  favor  the  erection  of  a  large  building  for  the  Institu- 
tion^ remarking  that  he  needed  only  two  rooms  as  an  oflBce.  When 
it  was  determined  to  erect  the  fine  building  which  now  adorns  tho 
public  grounds  at  Washington,  he  employed  only  a  |>ortion  of  the 
interest  that  had  aocumulatetl,  and  built  slowly,  so  that  a  portion  of 
this  was  saved  and  w*tis  addetl  to  the  original  fund. 

The  first  paj>er  that  was  offered  him  for  jmblic^tion^  according  to 
the  writer's  recollection,  was  one  by  Dr.  John  Locke,  upon  tlie 
Ancient  Mounds  in  Ohio.  The  writer  well  rememl>ers  the  large 
bundle  of  MS,,  a  portion  of  which,  at  least,  was  published  in  the 
first  volume  of  the  Smithsonian  Contributions,  if  the  entire  paper 
was  not  aocepted.* 

How  faitlifully  the  Secretary  discharged  all  his  duties  is  well 
known.  Amid  all  the  corruption  of  public  life  at  Washington, 
there  was  never  a  spot  upon  the  fair  fame  of  Joseph  Henry;  not 
a  breatli  ever  tarnished  his  reputation.  In  addition  to  Ins  duties  as 
Secretary  of  the  Smithsonian  Institution,  as  President  of  the 
Light-house  Board,  he  annually  inspected  the  light-houses,  and 
devoted  a  considerable  portion  of  his  vacations  for  sixteen  years  to 
experiments  on  light  and  sound  for  the  benefit  of  the  General 
Government,  His  only  compensation  was  his  expenses.  In  the 
desk  in  the  small  room  that  had  been  fitted  up  for  him  near  the 


•[Tho  paf>or  of  Dr.  Lockb  wns  Incorpomtod  (wltli  due  acknowtedgementt  In 
tho  (•xtondi^  Memoir  on  *'TIjo  Ancient  Honumenii  of  th«  Biluiailtjpl  VaUcy/' 
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th«»  Hfuithnonliin  CoiiirlbuttonB.l 
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JosEPri  Henry  was  born  in  Allmiiy,  N,  Y.,  on  the  17th  of 
Dei^mber,  171)D.  Hih  graiid|>areiits  on  Iwth  his  fixtlier's  and 
motlier's  side  emigrated  iVoiii  St'otlund,  and  lande<J  in  this  country 
on  tlie  IGth  of  June,  1776,  the  day  before  the  battle  of  Bunker's 
Hill.  At  the  age  of  seven  or  earlier,  lor  what  i*euson  is  unknown, 
he  w^ent  to  live  with  his  niatenial  granduiother,  who  resided  at 
GaUvay,  in  the  county  of  Samtoga,  N.  Y*,  and  his  father  having 
died  soon  afterwai"d,  he  continued  to  dwell  for  years  under  her  rcMif, 
At  Gal  way  he  attended  the  <listriet  school,  of  which  one  Israel 
Phelps  was  the  master,  and  having  there  learned  the  rudiuieuts 
of  an  En^lisli  edncation,  he  was  jjlaail  sit  the  early  age  of  ten  iii 
a  store  kept  in  the  village  by  a  Mr.  Broderick.  Receiving  from 
his  employer  every  token  of  kindness,  and,  mdetnl,  of  paternal 
bterest  in  hi.^  welfare,  the  boy-i-lerk,  alitiidy  remarkable  for  his 
handsome  visage^,  his  slender  figure,  his  delicate  complexion,  and 
his  vivacious  temper,  bec^ame  a  great  favorite  with  his  comradejsi, 
who,  according  to  the  customs  of  the  village  store,  were  wont  to 
saunter  about  tlie  *hxa*  in  suinmer,  and  to  gather  round  the  stove 
in  winter,  for  the  intert  hange  of  such  trivial  gossip  as  pertains  to 
village  life.  Though  released  at  this  time  for  the  half  of  each  day 
from  the  duty  of  waitirjg  in  tlie  store  tliat  he  Uiight  attend  the 
sessions  of  the  common  stJiool  in  tlie  afternocm,  it  does  not  appear 
that  he  had  as  yet  evinc^  any  taste  for  books,  notwithstanding  the 

•Rt*Hd  before  the  *' Philosophical  Hioclety  of  Wushln^n/'  October  26,  lg78.. 
{BHtMin  <4  the  PhU.  Soc.  W,  vol.  iL  p.  2*3.) 
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fju't,  a?j  lie  afterwards  rB-alltnl,  that  bis  youn^  brain  was  even  then 
twubled  at  tlmts  with  the  "nmlady  of  thought/'  as  he  lost  liioiself 
in  the  mazes  of  reverj^  or  speciilatioD  alK>ut  God  and  creation — 
'Hhose  obstinate  questionings  of  sense  and  outward  things,"  which 
the  philasophical  poet  of  Enghind  lias  des^Tibed  as  the  natural 
misgivings  oi'  a  "ereature  moving  about  in  worlds  not  realized." 
"Delight  and  ]i!>erty,"  as  was  natural  to  a  bright  boy  in  the  full 
flush  of  his  animal  spirits^  still  remained  the  simple  creetl  of  his 
ehildlicxid,  until  one  day  liis  pet  rabbit  eseajietl  from  its  warren 
and  ran  into  an  opening  in  the  foundation  of  the  village  church. 
Finding  the  hole  sufficiently  large  to  admit  of  pushing  his  |>erson 
through  itj  he  tbllow^ed  on  all  foui-s  in  eager  pursuit  of  the  fugitive, 
when  his  eyes  were  attracted  in  a  certain  direction  by  a  gliranier 
of  light,  and  groping  his  way  toward  it,  beneath  the  church,  he 
discovered  that  it  proceeded  from  a  crevice  which  led  into  the  vesti- 
bule of  the  buildings  and  which  opened  immediately  behind  a 
book-case  that  had  been  placed  in  the  vestibule,  as  the  depositor)^  of 
the  village  library.  Working  his  way  to  the  front  of  the  book-case, 
he  found  himself  in  the  presence  of  all  the  literature  stored  on  its 
Bhelves,  and  on  his  taking  doAvn  the  tii-st  book  which  struck  his  eye, 
it  proved  to  be  Brooke*s  Fool  of  liuality,  a  work  of  fiction  in 
which  views  of  practical  life  and  traits  of  mystical  piet)'  are  artfully 
blended,  insomuch  that  even  John  Wesley  was  inclined  to  except 
it  from  the  anio-fla-f^  which,  after  the  manner  of  the  curate  an<l 
barl>er  in  the  story  of  Don  Quixote,  he  would  have  gladly  per- 
formed upon  the  less  edifying  products  of  the  novel-writing  imagi- 
nation. Poring  over  the  pages  of  this  fascinating  volume,  young 
Henry  forgot  the  nibbit  in  quest  of  which  he  had  cre|jt  Iwneath 
the  church.  It  was  the  first  Ijook  he  had  ever  read  with  zest, 
l>ecause  it  was  the  first  Ixwk  he  hud  ever  read  at  the  impulse  of  his 
"own  sweet  will."  Mrs.  Browning  has  told  us  that  we  get  no 
gixxl  from  a  l>ook  by  being  inigenerous  with  it,  by  calculating 
profits ^ — "so  much  help  by  so  much  reading." 


-"It  in  rftlher  %vhen 


We  gloriously  forget  oun*(^Ive8,  iintl  plunge 
Boil  I -forward,  bpadloiiK,  into  a  b<>>k"s  profouind, 
IiiipasRloiied  fur  Its  heauty  ami  Ktilt  of  tniUi  — 
*Tl«  then  we  g<*t  the  right  good  from  a  book.'* 
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Rarli  was  the  "t*ouI -forward,  headlong  phmgi'*-  which  the  boyish 
Henry  now  iirst  took  in  the  waters  of  ruiiiant'C,  renderetl  only  the 
swifter  to  him,  it  may  be,  because,  without  affront  to  innot^nce, 
they  took  the  flavor  of  **  stolen  watci-s**  from  the  stealtli  with  which 
they  were  imbibed.  From  tJuit  time  forth  he  made  frequent  visits 
to  this  libmry,  by  the  same  tortuous  and  underground  pajssiige, 
reading  hy  preference  only  works  of  fiction,  the  contents  of  which 
he  retailed  to  listening  comrades  around  tlie  stove  by  night,  until, 
in  the  end,  his  patron,  who  Bhare<i  in  liis  taste  for  sueh  ''light 
reading/-  pnx^ured  for  him  Uie  right  of  access  to  the  library  in  the 
regular  way,  and  no  longer  by  the  narrow  ilssure  in  tlie  rear  of  the 
book-case. 

At  the  age  of  fifteen  he  left  the  store  of  Mr*  Broderiek  in 
Gal  way,  and^  returning  to  the  place  of  Ids  birth,  entered  a  watch- 
inakere  establishment  in  Albany,  but  finding  nothing  tDugenial  to 
his  taste  in  the  new  pursuit,  he  s(x>n  abandoned  it.  At  this  time  he 
liad  forme<l  astrDug  pre<H]e<lion  for  the  stage.  Two  or  three  years 
before,  while  living  at  Gal  way,  he  liad  seen  a  play  lor  tlie  first  time, 
on  the  occasion  of  a  casual  visit  to  Albany,  and  the  impression  it 
made  upon  his  mind  was  a.s  vivid  as  that  left  by  the  perusid  of  his 
first  novel*  He  deseril>ed  and  re-enaeted  its  scents  for  the  wonder- 
ment of  tlie  Gahvay  youth,  and  now  that  he  was  living  in  Albany 
he  could  give  full  vent  to  his  new  inclination.  His  spare  money 
was  all  spent  in  theatrim!  amusements,  until  at  length  he  won  his 
way  behind  the  seeneSj  and  procured  admission  to  the  green  room, 
where  he  learn*xl  how  to  jnit  a  play  on  the  boards  and  how  to  pro* 
diux!  the  ilkision  of  stage  effects.  In  the  skill  with  which  helearnetl 
thus  early  to  handle  the  apparatus  of  Uie  stage  we  may  dis^i^ern, 
jK^rhajis,  the  first  faint  prelude  of  the  skill  to  which  he  subsequently 
attained  in  handling  the  levers  and  screws  with  which,  accxvrding  to 
Gix'the,  tlie  exixiri mental  philos*)jiher  seeks  to  ejctort  from  nature  the 
revelation  of  her  mysteries. 

Invited  at  this  period  of  his  life  to  join  a  private  theatriral 
a««<x;iation  in  Albmy,  known  by  the  naiue  of  **The  Rostrum/'  the 
young  enthusiast  s»x>n  distinguished  himself  among  Iiis  fellow-mem- 
bers of  rijier  years  by  the  ingeiuiity  of  his  dramatic  c^ombinations 
and  tlie  felicity  of  his  scenic  effects,  insomucli  that  he  was  made 
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President  of  the  SfR*iety.  Mramvhile,  the  watcliroaker  had  left 
Albiiny,  and  young  Hetiry,  no  longer  liaviog  the  fear  of  the 
silversmith's  file  and  erueihlc  hefare  his  eyes,  was  left  free  to  follow 
tlie  leml  of  his  dramatic  tastes  and  aspirations.  He  dniniatized  a 
tale,  and  preparLtl  a  con)odyj  iMiih  of  which  were  actetl  by  the 
associalion.  Iiideetl,  .*^o  rniieh  was  lie  ahsorWl  in  thi:^  new  vocsition 
tliat  our  amateur  Roseius  seemed,  aeeording  to  all  outwai-d  apjiear- 
ance,  in  a  fair  way  of  making  a  placid  for  himself  among  the 
*' peri  wig- i>atcd  fellows  who  tear  a  passion  to  tatters**  on  tlie  stage; 
or,  at  the  best,  of  taking  rank  with  the  great  dramatic  artiste  who, 
standing  in  front  of  the  gari.^h  foot- lights,  **hold  the  mirror  np 
to  natup^*'  in  a  sense  far  (Ut!ei*ent  from  that  of  the  ex ptTi mental 
philosopher,  standing  in  theehar  beams  of  that  lumen  siccum  whirh 
Bacon  has  pniised  as  the  light  that  is  best  of  alt  for  the  eyes  of 
the  mind*  But  in  the  midst  of  these  disguises,  under  wiiich  the 
unicpie  and  original  genius  of  Henry  liiis  thus  far  seemed  to  be 
nias4|uerading,  we  have  now  come  to  the  time  when  his  mind  under- 
went a  great  transfiguration,  w^hieh  n?veale<l  its  native  brightness, 
and  a  transfigumtion  as  sudden  as  it  was  great, 

Jlinds  richly  endowed,  if  Btaii:ed  at  first  in  a  wrong  direction, 
may  sometimes  have,  it  would  se<:'ni,  an  intelleetual  conversion  as 
marke<l  its  that  moral  conversion  which  is  often  visible  in  the  lives 
of  great  saints.  It  certainly  was  so  in  the  case  of  Henry.  Over- 
taken in  the  sixtcentli  year  of  his  age  by  a  slight  aeeident,  which 
detiuned  him  for  a  season  within  doors,  he  chanced,  in  search  of 
mental  diversion,  to  cast  his  eyes  ujxm  a  book  wliich  a  Scotch  gentle- 
man, Ixjarding  with  liLs  mother,  had  left  u[x>n  the  table  in  his 
chamWn  It  was  Dr,  Gregor^^'s  Lectures  on  Experimental  Phi- 
losopliy,  Astronomy,  and  Chemistry.  It  conunentK^  wifh  an  address 
to  the  young  reader,  in  w^hich  the  author  stimulates  him  to  deeper 
inquiry  concerning  the  fiimilinr  objects  around  !iim.  "You  throw 
a  stone,"  he  says,  **or  shmit  an  arrow  upwards  into  the  air;  why 
does  it  not  go  forward  in  tlie  air,  and  in  the  direction  you  give  it? 
What  force  is  it  tliat  presses  it  down  to  the  earth  ?  Why  does 
tiame  or  smoke  always  mount  upward  ?  Ytm  look  into  a  clear  well 
of  water,  and  see  your  own  face  and  figuiv,  as  if  painted  there; 
why  is  this?     You  are  told  it  is  done  by  reflection  of  light.     But 
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what  is  rt'flwtioo  uf  liglxt?''  Qte.,  ek;,  Tliese  queries  certainly  are 
very  far  froiii  representing  the  pnalens  qiurdio  of  Bacon  in  even 
its  raost  elementary  form,  bnt  they  oiKnieil  to  the  mind  of  young 
Henry  an  entirely  "new  \\orlcl  of  thought  anil  c^-njoyment."  His 
attention  was  enchained  hy  thi.s  hook  as  it  had  not  been  enchained  by 
the  fiction  of  Brooke  or  by  the  [jhaotasmagorla  of  the  dranta.* 
The  book  did  for  him  what  the  spirits  did  for  Faust  when  they 
ojx^ned  his  eyes  to  see  tlie  sign  of  the  raacrot*osm,  and  summoned 
him  *^to  unveil  the  jMjwers  of  nature  lying  all  around  liim,'*  Not 
more  effei^tiial  was  the  adl  which  came  to  St,  Augustine^  when,  as 
he  hiy  beneath  the  shadow  of  the  fig-tre<-,  we<?ping  in  the  bitterness 
of  a  contrite  soul,  he  st^med  to  hear  a  \'oice  thatsikid  to  him ;  **  Toik, 
lege;  ioUe,  kgej^  and  at  the  sound  of  which  he  turned  away  forever 
from  the  Ten  Pretlicanients  of  Aristotle,  and  all  the  books  of  the 
rhetoricians,  to  follow  what  seemed  to  him  the  *MivcIy  oracles  of 
God."  No  sooner  had  Henry  recovered  i'rom  his  sieknessj  than, 
obetlient  to  the  new  vision  of  life  and  duly  winch  had  dawn<_^  upon 
him,  he  simunoned  his  coinmdcsof  '*tlje  Rostrunr'  to  meet  him  in 
conference,  formally  rcsigne^l  the  office  of  President,  and,  in  a  vale- 
dictory address,  announced  to  his  ass^xiates  that,  subordinating  the 
pleasures  uf  literature  to  the  acquisition  of  serious  knowledge,  he 
had  detenu ineil  heneefortli  to  conseexate  his  life  to  arduuus  and 
solid  studies. 

There  are  doulitless  three  ^vho,  in  the  retrnspect  of  Professor 
Henry's  youth^as  contrasted  with  the  ric  h  drawer  and  iruitage  of  his 
riper  years,  will  please  tlieoiselves  with  curious  speculations  on  what 
"  might  have  Ix^en/^  if  his  rabbit  had  never  slipiKMl  its  ineloi?ure,  if 
there  had  been  no  crack  in  the  ^vall  behind  the  l>ook-ease,  or  if 
Gregorj^'s  L#ectures  liad  never  fallen  in  his  way  at  the  critictil 


•  He  toon  becftm©  no  much  Interested  in  thl»  book  that  ita  owner  gave  U  to  him, 
and  In  kiken  af  the  fjHJch  tt  had  marked  In  his  nn.*,  Frofeasor  Henry  ever  jifler- 
wttrtJ»  preserved  it  among  tho  ehoh*est  menmrlulH  of  hl«  boyhood.  In  the  ay-lctif 
of  the  book  the  tolUming  memornruUim  i»  found,  written  hi  the  year  1S37:  Thl» 
bcxik,  jiHUouiich  hy  nr»  nii^oei  u  prorimnd  work^  hiiK,  under  Provldcnre,  exert <hj  a 
rerniirkable  Inlliienee  on  my  hTe.  It  ne^Mdontly  fclJ  Into  my  hnnds  wlien  I  wns  iibout 
sixteen  yeiirs  old.  and  wwh  th*t  ilrst  h*K>k  thnt  J  ever  rend  with  tittenllon.  It  ojH-nud 
to  me  a  new  world  of  thouglit  ami  enjoyment;  h> vested  tlihiRK  hefore  aluin^t 
tinnotleed  with  the  hlgheiit  internist t  fixed  my  intnd  on  Iho  Ktinly  of  nJlt<lr*^  wnd 
caused  me  to  resolve  iti  the  time  of  rewdhig  It  thut  I  would  ImmtHllntely  uummeuce 
to  devote  my  Uf«  to  Oi^  aequifiltioa  of  knowledge.— J,  H. 
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juncture  of  liis  life,  much  as  tlie  great  miod  of  Pascal  pleased 
itself  with  musing  how  the  fate  of  Euro|>e  mi*i:ht  have  been  changed 
if  tlie  Provideoiial  grain  of  sand  in  Crornwcir.s  tissue  had  not 
sent  him  to  a  premature  grave;  or  how  the  whole  face  of  the  earth 
would  have  Ix^en  changed  if  the  nose  of  Cleojiatra  had  been  a 
little  .shorter  than  it  was,  and  i^o  had  niarre<l  the  beauty  of  face  which 
made  her,  like  another  Helen,  the  trfciTima  caum  bclH  for  a  whole 
gt^neration,  vSuch  fanciful  f^pe<adations  are  well  calculated  to  import 
into  the  philosophy  of  human  life,  and  into  the  phih>sophy  of  hiunan 
history,  a  theory  of  causation  which  is  as  sui)erficial  as  it  i^  fal.^. 
As  honest  Horatio  says  to  Hamk^t  in  the  pluy,  when  the  latter 
proposes  to  trace  the  noble  dust  of  Alexander  the  Great,  in  imagi- 
nation, until  perclianee  it  may  l)e  found  stopping  a  bung-hole,  one 
feels  like  saying  in  the  pi-esence  of  such  tine-spun  speculations, 
"'Twere  to  consider  too  curiously  to  consider  so/*  The  strong 
intellectual  forces  which  are  organic  in  a  grt^t  mind,  as  the  strong 
moral  and  political  forces  which  are  organic  in  soc.ii*ty,do  not  depend 
for  their  evn>hition,  or  for  their  grand  c>xlical  movements,  on  the 
casual  vieLssitudes  which  ripple  the  surface  of  human  life  and  aflairs. 
To  argue  in  this  wise  is  to  mistake  occasion  for  cause,  and  by  con- 
founding what  is  tninsient  and  inciilental  with  what  is  permanent 
and  perv^asive,  is  to  make  the  noblest  life,  witli  its  destined  ends  and 
ways,  the  mere  creature  of  accident,  and  is  to  convert  human  history, 
with  its  great  secular  developments,  into  the  fortuitous  rattle  and 
chance  combinations  of  the  kaleidoscope*  We  may  be  sure  that 
Henry  was  too  great  a  man  to  liave  lived  and  died  without  making 
his  mark  on  the  age  in  which  his  lot  wasctist,  -whatever  should  have 
been  the  time,  phice,  or  circumstance  which  w^as  to  disclose  the  color 
and  complexion  of  his  destiny.  The  strong,  clear  mind,  like  the 
crystal,  takes  its  shape  and  pressure  from  the  play  of  the  constituent 
forces  within  it,  and  is  not  tlie  sport  of  casual  influence  that  r^me 
from  without^ 

Armed,  however,  with  his  new  enthusiasm,  the  nascent  philoso- 
pher hastenetl  to  join  a  night  school  in  Albany,  but  soon  exhausted 
the  lore  of  its  master.  Encountering  next  a  peripatetic  teacJier  of 
English  grammar,  he  be<^me,  under  the  [pedagogue's  drill,  so  versa! 
in  the  arts  of  orthography,  etymology ^  syntax,  and  prosody,  that 
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he  started  out  himself  on  a  grammatical  tour  throii^^h  the  pmviaebl 
districts  of  New  Yorkj  and  retuniing  (wm  this  first  Held  ai'  his 
triumphs  as  a  teacher,  he  entered  the  Albany  Academy  (then  in 
charge  of  Dr,  T*  Rnmeyii  Beck)  iiB  a  pnpil  in  its  more  advanced 
Btudiea«  Meanwhile,  in  onter  to  *^  piiy  liis  way  "  in  the  acaden^y, 
he  sought  employment  as  a  teacher  in  a  neighboring  district  school, 
this  l)eing,  as  he  afterwards  was  wont  to  v^ay,  the  only  offit^  lie  had 
ever  sought  in  his  life;  and  in  this  office  he  suct^wkd  so  well  that 
his  salary  was  raised  from  $H  for  the  first  month  to  tlie  munificent 
sum  of  $15  for  the  s<_^*ond  month  of  his  service!  From  pupil  in 
the  academy  and  tcai'lier  of  the  district  school^  he  was  sorm  pro- 
niotctl  to  the  mnk  of  assistant  in  the  academy,  and  henceforward 
Jiad  ample  nieims  for  the  further  prosecution  of  his  studies*  I^eav- 
ing  the  academy,  he  next  acc^cpted  the  p>st  of  private  tutor  in  the 
family  of  the  jiatroon  in  AllMmy,  iln  S.  Vjm  Rensselaer;  and, 
devoting  his  leisure  hours  to  the  study  of  the  higher  mathematics, 
in  conjunction  with  chemistry,  physiology,  and  anatomy,  lie  at  this 
time  purpost^l  to  cnt^u'  the  mediad  profession,  and  had  made  some 
advances  in  this  direction,  when  he  w^as  callerl,  in  the  year  1826,  to 
embark  in  a  surveying  ex|x^fIition,  set  on  foot  under  the  auspices  of 
the  State  government  of  New  York,  ft>r  the  purpose  of  laying  out 
a  road  through  the  southern  tier  of  counties  in  that  State.  Starting 
with  his  men  at  West  Point,  and  going  through  the  wmxls  to  Lake 
Erie,  he  afy|uittetl  himself  so  well  in  this  expctlition  that  his  friends 
endeavored  to  prtX'ure  for  !iim  a  pennaneut  appointment  its  captain 
of  an  engineering  c*orps,  which  it  was  proposed  to  cn?ate  for  the 
prosecution  of  other  intijrnal  improvement  Bchemes,  but  the  bill 
projected  for  this  purpose  having  fiJlen  through,  Mr,  Henry 
again  accepted ^  though  with  some  reluctance,  a  vacimt  chair  which 
was  ofTertJ  him  in  the  Allmny  Academy, 

In  ct>uncetion  with  the  duties  of  tliis  chair,  he  now  commeucetl 
a  series  of  original  experiments  in  natund  philosophy  — the  first 
connectc<i  series  whicli  had  been  prosecuted  in  this  comitry.  Dr, 
Hare,  indeed,  had  already  m vented  the  compound  blowpipe,  as 
Franklin  Ijeforc  him,  by  his  brilliant  but  desultory  lalxirs,  hud 
given  an  inmiense  impulse  to  the  science  of  electricity;  yet  none 
the  less  Is  it  true  t  liat  regular  and  systematic  investigations,  designed 
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to  puiih  forward  the  boundaries  of  knowledge  alji'east  witli  die 
Bcieiitifie  workers  of  Eiirojje,  had  hardly  been  attempted  at  tliat 
time  in  the  Uiiitcil  States. 

The  achievements  of  lleim^  in  tlut*  direction  soon  bc^n  to  win 
for  him  an  increase  of  reputation  as  well  m  an  increase  of  knowl- 
edge; but  in  the  midst  of  the  fervors  which  had  come  to  quicken 
his  genius,  he  was  visited  by  the  fancy  (or  was  it  a  fact?)  tliat  a 
few  of  the  friends  who  had  hitherto  sllpporte^l  him  in  his  high 
ambition  were  now  beginning  to  look  a  little  less  warmly  on  his 
aspimtitms.  Suffer! ujl^  from  this  source  the  mental  depression 
wliicli  was  natuml  to  a  sensitive  spirit,  no  less  remarkable  for  its 
modesty  than  for  its  merit^  he  fonud  solace  in  the  friendly  words 
of  grHKl  cheer  and  hopefulness  addressed  to  him  by  Mr.  William 
Dunlap.*  While  one  day  juaking,  with  Mr»  Henry,  a  trip  down 
tlie  Hudson  River  on  boiird  the  same  steamboat,  Mr.  Dunlap 
ol>served  in  tlie  young  teacher's  face  the  marks  of  sadness?,  and,  on 
learning  its  cause,  he  laid  his  hand  atfeeiionately  on  Henry's 
slioulder,  and  closed  some  reassuring  advice  with  the  prophetie 
wordsj  *^  Albany  Mill  one  day  be  proud  of  her  son.'*  The  presage 
was  destined  to  Ik?  abundantly  eoufirnied.  Soon  after%vard  came 
the  aill  to  Print^ton  College,  and,  iKX'ause  of  the  wider  earthier  it 
o|>cned  to  him,  the  call  was  as  grateful  to  Henry  as  its  acceptance 
was  gratifying  to  the  friends  of  that  institution.  And  shortly 
before  this  promotion  a  new  liappiness  had  come  to  crown  his  life 
in  his  marriage  to  the  excellent  la<ly  who  still  survives  him. 

He  entered  upon  the  duties  of  his  new  pc>st  in  the  month  of 
November,  1832,  and  bringing  with  him  a  budding  reputation, 
wivieh  scxjn  blossomeil  into  the  highest  s^'ientific  lame,  he  beitime 
the  pride  and  ornament  of  the  Princeton  Faculty.  The  prestige 
of  his  magnets  attracted  students  from  all  pai-ts  of  the  country; 
but  the  maguetism  of  the  man  was  better  tar  than  any  work  of 
his  cunning  hand  or  fertile  brain.  It  was  in  Princeton,  as  he 
was  afterward  w^ont  to  say,  that  he  spent  the  happiest  days  of 
his  life,  mid  they  w^ere  also  among  the  most  fruitful  in  scientific 


•Thl«  Mr.  Dunlup  had  been  the  tnanai^er  of  ih©  Park  Theatre  In  New  York, 
and  combined  with  his  dimnatlo  vocation  the  imrsulU  of  litemture  and  the 
painter's  nrt.  Ho  wrote  the  ** History  of  Art«  and  D<>stgn«  tn  the  UnUed  States,"  a 
work  which  was  esteemed  a  standard  one  at  the  date  of  n«  first  pubUcaUon  In  IgU. 
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discovery.  Leaving  the  record  of  liis  i>articiilar  acliievemciits  at 
this  epoch  to  be  told  by  Mr.  Taylor,  who  is  go  well  qualified  to 
do  them  jiistitx*,  I  beg  leave  only  to  refer  to  this  period  in  the 
career  of  Prof*.«sor  Hcory  as  tljat  in  whieh  it  was  rny  good  for- 
tune  to  come,  for  the  fii*st  time,  under  the  personal  influence  of  the 
great  philosophical  st^holar,  who,  after  being  my  teacher  in  scient*e 
dnring  tlie  days  of  my  CH.»]lege  novitiate  at  Princeton,  continued 
during  the  whole  of  his  subsec^uent  life  t\t  honor  me  with  a  friend- 
ship whicii  was  as  much  my  support  in  every  emergency  tliat  called 
for  counsel  and  guidance  as  it  was  at  all  times  my  joy  and  the 
crown  of  my  rfjoieing. 

In  the  year  1847,  when  Profassor  Henry  was  in  the  forty-eighth 
year  of  his  age,  he  was  unanimotisly  elected  by  the  Regents  of  the 
Smithsonian  Institution  as  its  Secretary,  or  Director.  At  that  time 
the  institution  cxistwl  only  in  name,  under  the  organic  act  i>asscd  by 
Congress  for  it*^  incorj>orationj  in  onler  to  give  effect  to  the  bei|U(?st 
of  James  SmithsoUj  Rsf|.,  of  London,  who  by  his  last  will  and 
testament  had  given  the  whole  of  his  property  to  the  Unital  States 
to  found  at  WiLshiugton,  under  the  name  of  the  ** Smithsonian  Insti- 
tution,'- an  estalrHslmient  for  "the  increase  and  diffusion  of  knowl- 
edge among  men/'  It  does  not  nefxl  to  be  said  that  Professor 
Henry  did  not  seek  this  ap|K>iutraent.  It  came  to  him  unsolicited, 
but  it  came  to  him  from  the  Board  of  Regents  not  only  by  the  free 
choice  of  its  mcmljcrs,  but  also  at  the  suggestion  and  ^vitli  the 
approval  of  European  men  of  science,  Uke  Sir  David  Brewster, 
Faraday,  and  Arago,  as  also  of  American  scientific  men,  like  liat'he 
and  Sill  i  man  and  Hare.  I  well  remember  to  have  heard  the  late 
Cxeorge  M.  Dallas  (a  member  of  the  constituent  Board  of  Regents 
by  virtue  of  his  offiiu  as  A^ict^ President  of  the  United  Statci?) 
make  the  remark  on  a  public  occasion,  immediately  after  the  elec- 
tion of  Protcssor  Henry  as  Director  of  the  Smithsonian  Tnstitntionj 
that  the  Board  had  not  had  the  slightest  lui^itation  in  tendering 
the  appointment  to  him  **as  being  j^eerless  among  the  recognized 
heads  of  American  scien^'c." 

At  the  invitation  of  the  Regents  he  drew  up  an  outline  plan  of 
Uic  Institution,  and  ttie  plan  was  adopte^i  by  them  on  the  13th  of 
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Det^mlier,  1847.  The  mcmlx^rs  of  tliis  Society,  li^''"gj  ^  they  do^ 
beneath  the  sliiulow  of  the  great  Institution  to  which  Smithson 
worthily  gave  his  name  and  his  estate,  but  of  which  Henry  was  at 
onee  the  organ izing  brain  and  the  direeting  hand  from  the  date  of 
iti!  itioeption  down  to  the  day  of  hii?  death,  do  not  need  that  I  should 
8ket4:ih  for  them  the  theory  on  which  it  was  projected  by  its  first 
Secretarj*,  or  that  I  should  rehean?^  in  detail  the  long  ehronicle  of 
the  useful  and  multiform  scrvit^s  which  in  pursuit  of  that  theory  it 
has  rendert^d  to  the  caase  of  science  and  of  human  progress.  And, 
moreover,  in  doing  so  I  should  here  again  imprudently  trench  on  the 
pnivinoe  assigned  to  my  learne*!  wlleague.  But  I  may  l>e  allowed 
to  i>ortray  the  iuetho<-l  and  spirit  which  he  bnjught  to  the  duties  of 
this  exacting  post,  at  least  so  far  as  to  say  that  he  proved  himself 
as  great  in  adrainistmtion  m  he  waa^  great  in  original  research;  as 
skilful  in  direi'ting  the  si^-ientifie  lalx>rs  of  otliers  as  he  was  skilful 
in  the  conduct  of  his  own.  Seizing,  as  with  an  intuitive  eye,  the 
peculiar  genius  of  an  institution  which  was  apix)intctl  to  ^^  increoM 
know^Icdge^'  and  to  ^Uliffuse^^  it  "among  men/'  lie  touch c J  the 
springs  of  scientific  inquiry  at  a  thousand  points  in  the  wide  domain 
of  modern  thought,  and  made  the  results  of  tliat  intpiiry  accessible 
to  all  with  a  t^tholicity  as  broad  as  the  eivilizeil  world.  And  the 
publications  of  the  Smitlis<3nian  Institution,  valuable  as  they  are, 
and  replete  as  they  are  with  contributions  to  human  knowledge, 
represent  the  least  |>art  of  his  manifold  lalwrs  in  connection  with  the 
Institution.  His  corresijondenee  was  immense^  covering  the  whole 
field  of  existing  knowledge,  and  ranging,  in  tlie  i>ersons  addressed, 
from  the  genuine  scientific  scholar  in  all  parts  of  the  world  to  the 
last  putative  discoverer  of  perpetual  motion,  or  the  last  embr^'o 
mathematician  who  supp+)sed  himself  to  have  sfjuaretl  the  circle. 

In  a*>ccpting  a  post  where  he  was  cidled  by  virtue  of  hts  office  to 
promoto  the  lal>urs  of  other  men  nitlier  than  his  own,  Professor 
Henry  distinctly  saw  that  lie  was  renouncing  for  himself  the  paths 
of  scientific  glory  on  which  he  ha<l  entered  so  auspiciously  at  Albany 
and  Princeton.  He  once  said  to  me,  in  one  of  the  self- revealing 
moods  in  wliich  he  s<imetimes  unb^jsometl  himself  to  his  intiniate 
friends,  that  in  a^x-epting  the  office  of  Smithsonian  Secretary  he  was 
csoDBcious  that  he  had  "  sacTificed  future  fame  to  present  reputation/' 
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He  was  in  the  hahit  of  rcaillrn^  thut  Newton  had  mmh  no  dis- 
coveries aft4:!r  he  wtis  appointcxl  Warden  of  the  Mint  in  1695,*  and 
the  remark  is  historictdly  a^curate^  unless  we  should  incline  with 
Biot,  against  the  better  opinion  of  Sir  David  Bre\\^ttir,  to  place 
after  that  dat<j  the  "diH<.K>veries''  which  Newton  supposed  liimself 
to  have  miKlc  in  the  Scxiptural  chronology  and  in  the  interpretation 
of  the  Apocalypse — discoveries  which,  whenever  made,  provoked 
the  thei>logieul  scoff,  as  they  perhaps  deserved  the  theological  criti- 
clsiUj  of  the  polcniic^il  Bishop  Wurhiirton.  Yet,  having  convinced 
himself  that  it  was  a  duty  he  owed  to  the  cause  of  science  to  sink 
his  *iwn  j>ers<3nality  in  the  ini[K'rsonal  in^^titntion  he  w^as  called  to 
conduct,  Henry  never  paused  for  an  instant  to  confer  with  flesh 
and  blood,  but  moved  "right  onwanl"  in  the  path  of  duty,  with 
only  the  more  of  steadfastness  because  he  felt  that  it  was  for  him  a 
path  of  sacrifice. 

How  sedulously  he  strove  to  maintain  the  Institution  in  the  high 
vocation  to  which  he  believed  it  was  api>ointe^l  no  less  by  a  sacred 
regiird  for  the  will  of  its  founder  than  by  an  intelligent  zeal  for  the 
prf)motion  of  liuman  welfare,  is  known  to  you  all.  And  the  sue-- 
eess  with  which  he  rc^sisted  all  schemes  for  the  impoverishment  of  the 
exalted  function  it  was  titte*!  to  perform  in  the  servic*  of  aljstnict 
science,  is  a  tribute  at  outo  to  his  rare  executive  skill  and  to  the 
native  foree  of  character  which  made  him  a  tower  of  strength  against 
the  clamors  of  fKipular  ignorance  and  the  assaults  of  charlatanism. 
Whatever  might  be  the  conscquent^es  to  himself  jiersonally,  he  was 
determined  to  magnify  it^  vf>cation  and  make  it  honoralile.  And 
hence  I  do  not  ptTniit  myself  to  doubt  that  <luring  the  long  |)eri(Kl 
of  his  administration  as  Secretary  of  the  Smithsonian  Institution, 
covering  a  |>erio<l  of  thirty  ycai>^,  he  has  inipresstHl  upon  its  conduct 
a  definite  direction  which  his  successors  will  be  proud  to  maiJitain, 
not  simply  in  reverence  for  the  memon^  of  their  iUustrious  prede- 
cessor, but  also  in  gniteful  recognition  of  the  fruitful  works  which, 


*The  effinjl  of  Ui€  Warden  ship  on  Nowton^s  Bcienltnc  Ifibora  may  bes&en  In  the 
warrulli  wUh  which  lie  rcbuk<*d  FIfini«tet»d  ft»r  purposlnj^  Ui  publish,  In  lims*  the 
Cwt  that  Nowtoii  wan  then  engaged  on  a  revisUm  tif  the  llorroxian  lhe*>r>'  of  the 
mo4>n.  Ni'Wton  wrottr:  "I  do  not  lovo  Ui  Im  prliit^L^d  on  every  iKJcasion,  nnieh  le«i 
hi  im  damned  and  tenMed  by  rorel|3:ner*4  alMjiit  trial hi'tmitind  ttilnjjK,  or  lo  be  tliout^ht 
by  oiif  own  pi^aple  to  bv  trifiintj  itti^tf/  my  time  wfwn  f  jthuufd  br  ttbout  thv  King's  biiH- 
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ill  the  pursuit  of  his  enlight€nefl  plane,  will  nmtinue  to  tbllow  him 
now  tlmt  he  ha.s  rc«tod  irom  liixS  lahors. 

Tlic  rest  into  whieh  lie  has  enteri^d  came  to  him  in  a  green  old 
ngv-y  after  a  life  m  full  itf  years  iw  it  was  full  of  honore.  He  ^vas 
iiot  ouly  blest  with  an  old  age  which  wtts 

lerene  aDd  brtgbt, 

And  lovely  a»  a  Liiplaiid  night, 

hut  he  aim  had  that  which,  according  to  the  great  dramatist,  should 
a<x.^omp(any  old  a^ —  *'As  honor,  love,  obedience,  troops  of  friends." 
AikI  tlie  manner  of  his  death  was  in  jK*rfeet  keejiing  \dth  tlie  mau- 
ner  of  his  life.  Assured  for  months  before  the  inevitable  hour  vame 
that  his  days  on  earth  were  nnnil>ered,  lie  made  no  change  in  his 
daily  c^fficial  eiujiloyments,  no  change  in  Iiis  s<xual  and  literan*  diver- 
sions. None  was  ntX'detL  JSurpri.se,  I  learu,  has  Ix^en  expressed 
that  in  the  full  prospect  of  death  he  should  have  **  talketV  so  little 
about  it.  But  the  surprise  is  quite  unfounded.  Profe-^or  Henry 
was  little  in  the  habit  of  talking  aljout  hirmsclf  at  any  time.  Yet 
to  Ills  intimate  friends  he  spoke  freely  and  eulmly  about  his  ap- 
proaching end*  Two  weeks  before  he  died  he  said  to  one  such,  a 
genthinan  from  New  York,  to  whom  lie  was  strongly  attiiehetl:  "I 
may  die  at  any  moment.  I  would  like  to  live  long  enough  to  com- 
plete some  things  I  have  undertaken,  but  I  am  content  to  go.  I 
have  had  a  happy  life,  and  I  hope  I  have  been  able  to  do  some 
good/'  In  an  hour's  conversation  which  I  had  with  him  six  days 
before  he  died,  he  referred  to  the  imminence  of  his  death  w^ith  the 
same  philosophic  and  Christian  composure.  And  perfectly  aware 
as  lie  was,  on  the  day  before  he  died,  and  on  tlie  day  of  his  death, 
that  be  liad  alrtmly  entcreil  the  Dark  Valley,  he  feared  no  evil  as 
he  looked  across  it,  but,  poi^d  in  a  sweet  serenity,  pregerv^ed  his 
soul  in  patience,  at  an  wpial  remove  from  rapture  on  the  one  hand 
or  anything  like  dismay  on  the  other.  For  hb  friends  he  had  even 
then  the  same  benignant  smile,  the  same  warm  pressure  of  the  hand, 
and  the  same  af!al>le  WT>rds  as  of  yore.  With  the  astronomer,  New- 
(.Mjmb,  he  pleasantly  and  intelligently  discoursed  about  the  then 
recent  transit  of  Mercury  ^ — not  un  heedful  of  the  great  transit  he 
was  making,  but  giving  heed  none  tlie  less  to  every  opportunity  foir 
the  inquiry  of  truth.     Toward  the  attendants  watcliing  around  hi^ 
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isouch  he  was  as  obeen'^ant  as  ever  of  all  rho  ^* smalt  sweet  coiirtesk's'' 
which  marked  conmderation  for  <>tliers  ratht^r  than  f<ir  tiimself 
even  in  the  ftiiprerae  moment  of  hin  dissolution.  Tiie  dlscij)l<*s  of 
^Derates  recalled,  with  a  sort  of  pathetic  wonder  at  the  ealm  and 
intrepid  Rpirit  of  their  dyinji:  master,  that  ns  the  chill  of  the  fatal 
hemlock  was  stt^allni;^  toward  his  hciirt,  he  uncovered  his  ftice  to  ask 
that  Crito  should  acquit  lutJi  of  a  small  debt  he  owe<l  to  ^Eseula- 
[HU8;  and  so  in  like  manocr  I  recall  that  our  lieloved  chief  did  not 
forj^et  in  the  hour  of  his  last  atrony  to  make  pni vision  for  the  due 
dispatch  of  a  letter  of  courtesy,  which  on  the  day  l>efore  lie  had 
promised  to  a  British  stranger. 

And  so  in  the  full  possession  of  all  his  great  men  till  powers — in 
hb  waking  hours  fiUetl  with  high  thoughts  and  with  a  peace  which 
poased  all  understanding;  in  his  sleep  stealing  away 

"To  dreaniAii  wjutti'S  wlierti  f«j<illt*ss  feinrtes  dwell," 

and  talking  even  there  of  exix^riments  in  sound  on  Ijoard  the  steamer 
Mistletoe,  or  haply  taking  note  of  electric  chaises  sent  tlirough  im- 
^iginary  wires  at  his  bidding,*  —  the  soul  of  Joseph  Henry  jyassiMJ 
a^v'ay  from  the  earth  which  he  had  bicissed  and  briglitened  by  his 
[iresenoe.f 

From  these  imperfect  notes  on  the  life  of  Professor  Henry  I 
pass  to  consider  some  of  his  tniits  and  eharaeteristics  as  a  man, 

He  was  endowed  with  a  physical  organization  in  which  the  ele- 
ments were  not  only  fine  and  finely  mixed,  but  were  cust  in  a  mould 
remarkable  for  its  symmetry  and  manly  beauty.  The  perfection  of 
his  "outward  man''  was  not  unworthy  of  the  "inward  man'*  whom 
it  enshrined,  and  if,  as  a  church  father  has  phrased  it,  "tlic  human 
soul  is  the  true  Shechinali/'  it  may  none  the  less  he  said  tlmt  the 
human  IkhIv  never  ap| Mill's  to  so  much  advantage  as  when,  trans- 
figured by  this  Slicchinah,  it  offers  to  ilie  informing  spirit  a  temple 
whk!li  is  as  stately  as  it  is  pure*  When  Dr.  Bentley  wlis  called  to 
writa  the  epitaph  of  Cotes,  (that  brilliant  scholar  of  whom  KewtiJn 

•pTofwiBor  Ilciiry  tocjk  grcnt  dcliglit  In  the  «couBtlc«l  rr«<'«rrli«^K  whlrli»  <liirtn|f 
lh*»  (^IiNklnc  yrjir*  nt  hU  nU\  Uti  nimlA  tit  4*»^a  nn  btturil  tlie  fitetiiner  Mlfctlct****,  whllo  U 
wn*  in  i'lcotrlclty  thut  ho  won  lil«  nr«*t  trtumi'h»*  his  a  w-luiiOilt!  nmn.  Thai  hl«  firnt 
love  find  li^Kt  imMiloti  ill  w^linicc  ».tlU  nikHl  his  ihoughttf  In  hl«  ilyin^  niumcnh»  \%'n» 
»ttc»t«Hl  by  th<?  words  which  oven  then  f«?ll  fVorn  hU  llp»,  in  »k»«*p, 

tll«  durd  ictt  inlnuti'4  ufl^^r  twelve  u'cluck,  on  the  13th  of  May,  tW7S. 
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said  that  "if  he  had  lived  we  might  have  known  eometldng, ") 
the  acooniplkhed  master  of  wordi?  thought  it  not  unmeet  to  record 
that  the  fallen  Professor^  who  had  been  snatched  away  hj  a  pie- 
mature  death,  was  only  "tfie  more  attractive  and  lovely  because 
the  virtues  and  gracies  which  he  joined  to  Uic  highest  repute  for 
learning  were  embellished  by  a  handsome  person.**  The  same  tribute 
of  admiratioQ  might  be  paid  with  equal  justice  to  the  revered  Pro- 
faseor  whose  **good  gray  head"  ha«5  just  vanii=ili€<l  from  our  sight. 

Tlie  fascination  of  Profes^sor  Henry's  manner  was  felt  by  all 
who  came  witliin  tlie  range  of  its  influence — by  men  with  whom  he 
daily  consorted  in  business,  in  ci)ltege  halLs,  and  in  the  scientific 
Bcadcmy;  by  brill iuut  women  of  societ}'  who,  in  his  gracious  pres- 
ence, owned  the  sj^ll  of  a  masculine  nund  which  none  the  less  was 
fi/niiirine  In  the  delicacy  of  its  ixTcei>tions  and  the  purity  of  its  sseusi- 
bilitics;  by  children,  who  siiw  in  the  simplicity  of  his  unspoiled 
nature  a  geniality  and  a  kindliness  which  were  akin  to  their  own. 
A  French  tliinker  has  said  that  in  jirofK>rtion  as  one  has  more  intel- 
letiuality  he  iinds  that  there  are  more  men  who  |>ossess  original 
qualities.  It  wils  the  breadth  and  catholicity  of  Henry's  intelligence 
which  enabled  him  to  find  srmicthing  unirpie  and  characteristic  in 
persons  who  were  flat,  stale,  and  unprofitable  to  the  average  mind. 

Giftetl  with  a  mental  constitiitifin  which  was  "feelingly  alive  to 
each  fine  impulse,"  he  possessed  a  high  degree  of  a?stlietic  sensibility 
to  the  l>eautiful  in  nature  and  in  art.  It  cannot  l>e  doubted  that  a 
too  exehisive  aildiction  to  the  analytic  and  niicroscopic  study  of 
nature,  at  the  instance  of  scienecj  has  a  tendency  to  blunt  in  some 
niintls  a  delietitc  jMTception  for  the  *Marge  livingness"  of  Nature, 
ct^nsidered  as  a  source  of  poetic  and  moral  inspiration,  but  no  such 
tendency  could  be  discovered  in  the  intellectual  habitudes  of  Pro- 
fc^cir  Henry,  To  a  mind  long  inirtured  by  arts  of  close  and  crit- 
ical inciuiiT  into  the  logi*'  of  natural  law  he  none  the  less  united  a 
heart  wliii-h  was  ever  ready  to  leap  witli  joy  at  **the  wonder  and 
bloom  of  tlie  world/*  When  on  the  occasion  of  his  first  \46it  to 
EngliuKi,  in  the  year  1837,  he  was  travelling  by  night  in  a  stage- 
txmch  tlirimgh  Salisbury  Plain,  lie  hinnl  the  driver  to  stop,  while 
all  his  fellow-ptissengers  were  asleep,  that  he  might  have  the  privi- 
lege of  inspecting  the  ruins  of  Stonehenge,  as  seen  by  moonlight, 
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and  hrouglit  away  a  weird  sense  of  mystery  whieh  folio wetl  him  in 
all  his  after  life.  At  a  later  day,  in  the  year  1870,  after  visiting 
the  Aar  Glaeierj  the  scene  of  Professor  Aga^iz's  well-known  laliors, 
he  erf».ssed  over  the  niountnin  to  the  Rhone  Valley,  until,  at  a  i^udden 
turn  of  the  road,  lie  eame  full  in  the  prei^nce  of  tlie  majestic  Glacier 
of  the  Rhone*  For  minutes  he  stood  silent  and  motionless;  then, 
turning  to  the  daughter  who  stomi  hy  his  side,  he  exelaimeil,  with 
the  t43ars  minting  down  his  checks:  "This  is  a  place  to  die  in.  We 
Bhould  go  no  further.'* 

And  a^  he  rejoieeil  in  natural  Feener>^  so  also  was  he  charmed  with 
the  Ijeanties  of  ait,  and  felt  as  much  at  home  in  the  atelier  of  the 
painter  or  sculptor  as  in  the  laboratory  of  the  chemist  or  the  appa- 
ratus room  of  the  natural  philasopher,  and  exulted  as  sincerely  in 
the  Louvre  or  the  Corcoran  Oallery  of  Art  as  in  the  cabinet  of  the 
mineralogist  or  the  museum  of  the  naturalist. 

He  was  as  remarkable  for  the  simplicity  of  his  nature  as  for  the 
br**aflth  of  his  mind  and  the^ieumen  of  his  intellect.  Those  who 
analyze  the  nature  and  charm  of  simpUcity  in  a  great  mind  suppose 
themselves  to  find  the  secret  of  both  in  the  fact  that  simplicity, 
allicHl  with  greatness,  works  its  marvels  with  a  sweet  unconst^ious- 
ne*ss  of  it^  own  superior  excellence^  and  it  worlcs  them  with  this 
uucrjnsciousness  because  it  is  greater  than  it  knows.  Talent  does 
what  it  can.  Genius  does  what  it  must  And  in  this  res]iect,  as  an 
English  writer  has  said,  there  is  a  great  analogy  between  the  highest 
g^Midness  and  tlie  highest  genius;  for  under  tlie  influence  of  either, 
the  spirit  of  man  may  s(Mter  light  and  splendor  around  itj  without 
admiring  itself  or  seeking  the  arl miration  of  others.  And  it  was 
in  this  sense  that  the  simplicity  of  Henry \s  nature  exprcss^^I  itself 
in  acts  of  goodness  and  in  acts  of  high  intelligem^  wnth  a  spon- 
taneity which  hid  from  himself  the  transc^endcut  virtue  and  dignity 
of  the  work  he  was  doing;  and  hena:;  all  his  work  was  done  with- 
out the  slightest  taint  of  vanity  or  tarnish  of  self-complacency. 

As  might  l:>e  expecvted,  he  was  a  fervent  lover  of  the  best  litera- 
ture. His  ac«|uaintance  with  the  English  poets  was  not  only  wide 
but  intimate.  His  memory  was  stored  \nth  choice  passages,  di- 
dactic, sentimental,  witty,  and  humorous,  wliich  be  rcprmluaxl  at 
will  on  occaijions  when  they  were  apt  to  his  purpose.     His  famil- 
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haitf  widi  fiction  dated,  ^  we  have  f^ten^  fforo  earh  bojrlioody  and 
in  ihb  fottntnln  of  the  iinaginatioii  be  contiDiied  to  find  i«&eahiiienl 
for  tbe  ''wear  and  tear*'  of  the  hold  and  ootitiiiiioiis  tbonig^  to 
which  he  was  addicted  in  tiie  phiIci§opher*6  studj.  His  knowledge 
of  hi^toiy  was  aocurate,  and  it  was  not  simply  a  biowiedge  of  fiuts, 
but  a  knowledge  of  &ct5  as  seen  in  the  Icgical  eohereoce  and  Tiitional 
explanation  which  make  thera  the  basis  of  historic  genemlizadon. 
Tbe  gen^is  of  the  Greek  civilization  was  a  perpetual  object  of 
interest  to  his  speculative  mind,  as  called  to  deal  with  tbe  pbenom- 
ena  of  Grecian  literatnre,  art,  pbiloeopby,  and  polity. 

He  xi-as  a  terse  and  forcible  writer.  If,  as  some  have  said,  it  i& 
the  perfection  of  style  to  be  colorless,  the  style  of  Henry  might 
be  likened  to  the  purest  amber,  which,  invisible  itself,  holds  in  clear 
relif^f  every  object  it  envelops.  Without  ha\Tng  that  flaent  deliv- 
ery whieh^  acoording  to  the  well-known  comparison  of  Dean 
SwifV^  is  rarely  characteristic  of  the  fullest  minds,  he  was  none 
the  less  a  pleasing  and  effective  speaker — the  more  eflective  be- 
cause his  words  never  outran  his  thought.  We  loved  to  think  and 
sp^ik  of  him  as  "the  Nestur  of  American  Science/'  and  if  his 
speech,  like  Nestor's,  "flowed  sweeter  than  honey/*  it  was  due  to 
the  excellent  quality  of  tlie  matter  rather  than  to  any  rhetorical 
facility  of  manner. 

He  was  blest  with  a  happy  teraperaraent.  He  recorded  in  his 
dinr)%  as  a  matter  of  thanksgiving,  that  through  the  kindness  of 
Prcividenoe  he  was  able  to  forget  what  had  Wn  painful  in  his  past 
e\'i>ericnces,  and  to  remember  only  and  enjoy  that  which  had  been 
plca^^urable.  The  same  sentiment  is  cjc pressed  in  one  of  his  letters. 
Kadiant  with  this  sunny  temper,  he  was  in  his  family  circle  a  per- 
]M>tual  bcne*liction.  And,  in  turn,  he  was  greatly  dei>endent  on  his 
tamily  for  the  symi>athy  and  watch-care  due  in  a  thousimd  small 
things  to  one  who  never  *'  lost  the  childlike  in  the  larger  mind,"  His 
don*oi4tii'  aflcetions  were  not  dwarfcxl  liy  the  exacting  nature  of  his 
official  duties,  his  public  cares,  or  his  scientific  vigils.  lie  had  none 
of  that  ?^olitary  granrleur  affected  by  isolated  spirits  who  cannot 
dest^enil  to  the  tears  and  smik^  of  this  common  world.  He  was  never 
so  ha[»py  as  when  in  hk  home  he  wits  communing  witli  wife  and  chil- 
dren around  the  family  altar.     He  matle  them  the  confidants  of  all 
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hi-fi^  plans,  lie  rehearse*!  to  tliem  his  seiGiitific  experiments*  He 
reported  to  tlieni  the  re^'ord  of  each  day  s  adventures.  He  read 
with  them  his  favorite  authors.*  He  entered  with  a  gleeful  spirit 
into  all  their  joys ;  with  a  sympathetic  heart  into  all  their  sorr«nv«. 
And  while  tlins  taitht'ul  to  the  eharides  of  home  lie  was  intensely 
loyal  to  hhH  frientk,  and  found  in  their  society  the  very  cordial  of 
life.  Graeions  tf>  all^  he  gmppled  some  of  them  to  hi>i  heart  with 
hooks  of  steel.  Tlie  friendship,  fed  by  a  kindred  love  of  elegfmt 
letters,  which  still  lends  its  mellow  luj^tre  to  the  names  of  Cicero 
and  Attieus,  was  not  more  lieantiful  than  the  friendship,  fed  by 
kindred  laleuts,  kindred  virtues,  and  kindred  pursuits,  which  so 
long  united  the  late  Dr.  Bache  and  Profefts<>r  Henry  in  the  lK>nds 
of  a  sacretl  brother homl.  And  this  was  but  one  of  the  niany  similar 
intima(.^ies  which  catue  to  ctnijclliKh  his  long  and  useful  aireer. 

His  sense  of  lionor  was  delicate  in  the  extreme.  It  w^as  not  only 
that  '^chastity  of  honor  which  feels  a  stain  like  a  wound/*  but  at 
the  verj"  suggestion  of  a  stain  it  ret^oilcxl  as  instantly  a-s  the  index 
finger  of  Mr,  Edison's  tasi meter  at  tlie  ** suspicion  ^'  of  heat.  1 
met  him  in  1847,  when,  soon  after  his  election  as  Secretary  of  the 
Smithsonian  Institution,  he  had  just  l>eeu  chosen  to  snfx^c<l  Dr, 
Hare  as  Professor  of  Chemistry  in  the  Mefliail  Department  of  the 
University  of  Pennsylvania,  at  a  salary  double  tliat  which  he  was 
to  receive  in  Washington,  and  willi  half  (lie  year  open  to  free 
scientific  investigation,  becfiusc  frtM:^  from  jiroicssional  duties.  It 
was,  he  said,  the  |KJst  which,  of  all  others,  he  eouhl  have  desiderated 
at  that  epoch  in  bis  scientific  life,  but  his  honor,  be  added,  forbade 
him  to  entertain,  for  a  moment,  the  proposition  of  at^jepting  it  after 


•  The  ffvllowlng:  oxiraft  froiii  a  cUiiry,  kept  by  om^  of  his  daughters,  la  tlt*«crl|3f  }ve 
of  his  Imblts  undt'r  this  head:  "'  Had  father  with  im  nil  iht*  evening.  I  raodnlleil  his 
pn>ni€  in  clay  while  he  read  Thomson 'f?  84'astiiii*  to  us.  In  the  eurller  part  or  the 
evening  he  seemfxl  r*"*! !<'*<«  and  dei^rcwsi'd,  hut  the  Inlluenceor  thi^  p*M*t  drove  awiiy 
the  cloud,  and  then  an  exprt-Mih m  of  almost  rhndllkc  sw(*etne««  rei^ittMl  on  hjs  H|j«, 
ftinfn^ilarly  In  conLrnst  yet  lM?autifiill>  In  hamiony  with  the  Intellect  of  the  brow 
atMjve." 

Or  take  thii  extract  from  the  same  diary:  **W©  were  all  up  until  a  Into  hour, 
ff^'adlnj?  poetry  with  father  ami  mother,  fatlit^r  behi|r  the  reader.  He  attempted  Cow* 
per '«  Gray e,  by  Mrs.  Browning,  but  wuh  too  tender-hearted  to  nnlah  the  reading  of 
It.  We  then  laujched  over  tlio  AddreRs  to  the  Atununy^  Boared  to  heaven  wllh  Shtd- 
ley"»  Skylark,  nwimerl  the  forest  with  Urynnt,.  eulled  Howers  from  other  poetical 
fleUlR,  and  end<Hl  Mith  Turn  O'.Shunter,  I  took  for  my  tank  to  reeile  a  purtof  the 
latter  fi-om  memor}%  while  father  eorrc*cted,  as  if  he  were  '  playing  fiehoolnmHterJ  '* 
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the  obligations  under  which  he  had  come  to  the  interests  repre- 
H*  nktl  W  the  Smithsonian  Institotion*  At  a  later  ilaVt  after  he 
had  entered  on  his  duties  in  Washington,  and  found  the  pogition 
environed  with  many  difBeulties,  Mr,  Calhoun  came  to  him,  and 
urged  his  aet-eptanoe  of  a  lucrative  chair  in  a  Southern  college, 
U-sing  as  a  ground  of  appeal  the  infelictties  of  his  p^^nt  p06t,  and 
the  prdbpect  of  failing  at  last  to  realise  tlie  high  designs  he  liad 
projected  for  the  management  of  the  Smithsonian  Institution. 
Admitting  that  it  might  be  greatly  to  his  comfort  and  advantage 
at  that  time  to  give  up  the  Smitlisonian^  he  declined  at  once  to 
consider  tlie  proposal  that  v^-as  made  to  him,  on  the  ground  that  his 
"  honor  was  committetl  to  tlie  Institution,''  Whereupon  Mr.  Cal- 
houn seized  his  hand  and  exclaimed,  "  Profes^r  Henry,  you  are  a 
man  after  my  own  heart** 

When  in  1853,  and  again  in  1867,  he  was  entreat  by  friends  to 
allow  the  use  of  his  name  in  connection  with  a  call  to  the  Presi- 
dency of  Princeton  College,  the  colk^  of  his  love,  and  the  scene  of 
his  "happiest  <lays,"  he  instantly  turned  away  frOm  the  lure,  as  feel- 
ing that  he  couUl  not  love  the  dear  old  collie  so  much  if  he  loved 
not  more  the  honor  and  duty  which  bound  him  to  the  establishment 
in  Washington,  with  wliich,  for  good  or  for  evil,  he  had  wedded  his 
name  and  fortune.  And  in  all  other  concerns,  from  the  greatest  to 
the  least,  he  seemed  like  one 

Intent  each  lurking  frftll tjr  to  dldelalm, 

A  nil  guard  the  waj-  of  life  trom  all  offence, 

Suffered  or  done. 

The  **Man  of  Ross,"  portrayed  by  the  }iencil  of  Pope,  wa^  not 
more  l>enevolent  in  heart  or  act  than  Professor  Henry.  His 
bounty  wa^s  large  and  free.  The  full  soul  mantkni  in  his  eyes  at 
every  tale  of  woe,  and-  the  generous  hand  was  quick  to  oljey  the 
charitable  impuls^ca  of  his  symimthetic  nature.  This  !)enevolent 
spirit,  ran  like  a  silver  c*onl  througli  the  tissue  of  his  life,  because  it 
was  interwoven  in  the  very  warp  and  woof  of  his  being,  and 
because  it  wiis  kept  in  constant  exercise.  It  apj^eared  not  only  in 
m^ts  of  kindness  to  the  pcM>r  ami  atHicteil,  but  inter|>t^net rated  his 
whole  demeanor,  and  informed  all  his  ct>nduct  wherever  he  c^Jiild 
be  helpful  to  a  fellow-man.     He  did  good  to  all  as  he  had  oppor- 
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tunity,  from  *HIk'  Ibrlorn  and  !ihipwrtx.*ked  brother,"  wlio  liatl 
ain^ady  faileil  in  the  voyage  of  life,  to  the  adventurous  young 
mariner  who  sought  his  counsel  aud  guidance  for  the  successful 
launching  of  his  ship  frum  its  ways.  Many  are  the  young  men^ 
who,  in  all  parts  of  the  land,  could  risc^^  up  to-day  and  t^ll  him 
lilcssed,  for  the  blessiog  he  brought  to  them,  by  the  kind  word 
spjkeu  and  the  kind  deed  done,  each  in  its  season, 

UuseltLslmess  was  a  fundamental  trait  in  the  character  of  Pro- 
fessor Henry,  and  he  made  the  same  trait  a  fundamental  one  in 
his  eoncHeption  of  the  phih)soplier^'<  high  calling.  The  work  of  sci- 
entific inquiry  was  with  liim  a  labor  of  love,  not  simply  because  he 
lovetl  the  labor,  but  bec*ause  he  hojied  hy  it  to  advance  the  cause 
of  truth  and  promote  the  welfare  of  man.  He  never  dreaujed  of 
profiting  by  any  discovery  he  made.  He  would  not  even  have  his 
salary  increased,  so  tenaciously  did  he  iiokl  to  the  Christ^likc  privi- 
lege of  living  among  men  **as  one  that  servethJ'  This  was  a 
crown  which  he  would  let  no  man  ttike  from  him.  To  the  Govern- 
ment he  freely  gave,  in  many  sphere*  of  pulilic  usefuluass,  all  the 
time  he  could  si>are  from  his  official  duties.  And  it  was  in  one  of 
thcsi'  subwiiliary  public  labors,  as  chairman  of  the  Light- House 
Board,  tliat  he  eontractedj  as  he  believed,  the  dijiieatie  which  carried 
him  to  tlie  gnive. 

A  sense  of  r«'titode  presided  over  all  his  thoughts  and  acts. 
He  had  so  traintiil  Ids  mind  to  right  thinking,  and  his  will  to  right 
feeling  and  right  doing,  that  this  absc^lute  rectitude  became  a  part 
of  his  intellectual  as  well  as  nK»raI  nature.  Hence  in  his  methods 
of  jihiloBophizing  he  was  incapable  of  sophistical  reasoning.  He 
sat  at  the  feet  of  nature  with  tis  much  of  caudor  as  of  humility, 
never  importing  into  his  observations  the  pride  of  opinion,  and 
never  yielding  to  the  seductions  of  an  overweening  fancy.  He 
was  sober  in  his  judgments.  He  made  no  hasty  generalizations. 
His  mind  seemed  to  turn  on  "the  poles  of  truth/' 

I  could  not  dwell  with  enough  of  emphasis  on  this  crowning 
grace  of  our  Unloved  friend  if  I  should  seek  to  do  full  justii^  to 
my  conception  of  the  completeness  it  gave  to  his  l>eautiful  character. 
But  happily  for  me  I  need  dwell  upon  it  with  only  the  less  of 
emphasis  btn.'aiLse  it  was  the  quality  which,  to  use  a  French  idiom, 
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'^leaped  into  the  eyes"  of  all  who  marked  hi*^  walk  and  eon  versa- 
lion.  In  the  cn^stal  depths  of  a  nature  like  his,  transparent  in  all 
directions^  we  discern  as  well  the  felleitr  as  the  beauty  of  that  habit 
of  mind  which  is  begotten  by  the  supreme  love  of  Truth  for  her 
OMTD  sake — ^a  habit  whicli  is  as  much  the  conditioa  of  intellectual 
eamestnesB,  thoroughness,  and  veracity  in  penetratiiig  to  the  reality 
of  things  as  of  moral  honesty,  frankness,  sincerity,  and  truthful- 
neffi  in  dealing  with  our  fellow-men.  The  grreat  expounder  of  tbe 
Nkximadiean  EUiic^  has  taught  us,  and  one  of  our  o^n  tnorslisli 
has  amplified  the  golden  thesis,^  that  high  moral  virtue  implies  tbe 
habit  of  **just  election**  b^weeu  right  and  wrong,  and  thai  10 
attain  thi^  habit  we  need  at  once  an  intelligence  which  is  impas- 
sioned and  an  appetite  which  is  reflective.  And  so  in  like  manner 
all  h^  intellectual  virtue  implies  a  habit  of  just  election  between 
truth  and  error- — an  election  which  men  make,  other  things  bdng 
equal,  aooonling  to  the  degree  in  which  their  minds  are  enamm^ 
with  the  beauty  of  truth,  as  also  in  proportion  to  the  degree  in 
which  their  appetencies  for  knowledge  have  been  trained  to  be 
reflective  and  cautious  agmnst  the  enticements  of  error.  I  never 
knew  a  man  who  strove  more  earnestly  than  Henry  to  make  this 
just  election  between  right  and  wrong,  between  truth  and  error,  or 
who  was  better  equipped  with  a  native  faculty  for  making  the  wise 
choice  between  them.  He  had  brought  his  whole  nature  under  the 
dominion  of  truthfulneffi. 

But  while  thus  eager  and  honest  in  tbe  pursuit  of  truth  he  had 
nothing  controversial  in  his  temper.  It  was  a  favorite  doctrine  of 
his  that  error  of  opinion  could  be  most  successfully  combated,  not 
by  the  negative  proc^ses  of  direct  attack,  rousing  the  pride  and 
provoking  the  contumacy  of  its  adherents,  but  rather  by  the  affirm- 
ative process  of  teaching,  in  meekn^s  and  love,  the  truth  that  is 
naturally  antagonistic  to  it.  The  King  of  Sweden  and  Nonvay 
made  him  a  Knight  of  St,  Olaf,  but  St,  Olaf 's  thunderous  way  uf 
propagating  Christianity — by  battering  down  tbe  idols  of  Norway 
with  Thor's  own  hammer — ii?  not  the  way  that  his  American 
votary  would  have  seltx?ted.  There  ^vas  nothing  tcoDOchstic  in 
Heiirv*s  leal  for  truth.     He  believed  that  tiiere  is  in  all  truth  a 
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self-evidencing  f|unlity,  mid  a  redemptive  fM»wer  whicli  makes  it  at 
once  a  jwteot  and  a  remedial  force  in  tlie  world.  Hence  he  never 
descended  to  any  of  tha-^  controversies  which,  in  the  annals  of 
science,  have  sometimes  made  the  odium  scientijiciim  a  species  of 
hatred  quite  tis  distinct,  and  i|uite  as  lively,  Urn,  as  its  more  ancient 
congtiner,  the  odium  theoiogicum.  When  onoe  it  was  sought  Ui  force 
a  controversy  of  this  kinil  ij]X)n  him^  and  wlien  acinisations  were 
made  which  seemed  to  affect  his  pei'soual  honor,  as  well  as  the  gen- 
uineness of  his  scientific  claims,  he  referred  the  matter  tor  adjudi- 
aition  to  the  Regents  of  the  Smithsonian.  Their  investigation  and 
their  refKirt  disjiensed  him  from  tlie  necessity  of  self-defense.  The 
simple  truth  was  his  snflieient  buckler.  And  tliis  ef[uanimity  was  not 
simply  the  result  of  temi)erament.  It  spmng  from  the  largeness  of 
his  mind,  as  well  as  from  the  serious  view  he  took  of  life  and  duty. 
He  was  able  to  mrxlcrafce  his  own  opinions,  because^  in  the  ampli- 
tude of  his  intellectual  powers,  he  was  able  to  be  a  mfxlcrator  of 
Ijiinions  in  tlie  scientific  world.  You  all  know  with  what  felicity 
nd  intelhxjtual  sympathy  fie  [iresideil  over  the  deliberatifins  of 
this  Society,  comp*^)sed  as  it  is  of  independent  scientific  workers  in 
almost  every  dcimrtment  of  mmlern  research.  Alike  in  the  judicial 
temper  of  his  mind  and  in  the  wide  range  of  his  acquisitions  he 
was  fitted  to  be,  as  Dante  has  said  of  Aristotle,  "the  master  of  those 
who  know.- * 

And  this  power  of  his  mind  Xio  assimilate  knowlalge  of  various 
kinds  naturally  Iwwls  me  to  speak  of  his  skill  in  imparting  \L  He 
was  a  ra^jst  suc^^essful  etluciitor.  He  had  many  other  titles  of  honor 
or  office,  hut  the  title  of  Professor  seemed  to  rank  them  alt,  for 
everybody  felt  that  he  movefl  among  men  like  one  anointed  with 
the  spirit  and  power  of  a  great  teacher.  And  he  had  philosophical 
views  of  cdut^ition,  extending  from  its  primary  forms  to  its  highest 
culminations — from  the  disc^ipline  of  the  ^* doing  faculties**  in 
childh(XKl  to  the  dLstnpline  of  the  "thinking  fticulties"  in  youth 
and  manbfjod.  No  student  of  his  left  the  Albany  Academy,  in  the 
earlier  pcriml  of  his  c^onnection  with  that  institution,  without  being 
thoroughly  drilled  in  the  useful  art  of  handlLng  figures,  for  tlien 
and  there  he  taught  the  rudi mental  forms  of  arithmetic,  not  so 
much  by  tlieory  as  by  practice*     No  student  uf  his  left  Princeton 
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College  withont  beiog  thort>uglilv  drilletl  So  the  art  of  thinking  as 
applied  to  scieutifie  problem.^,  ibr  then  and  there  he  was  tilled  to 
indoctrinate  his  pupils  in  the  rationale  as  well  as  in  the  results?  of 
the  inductive  method.  And  I  will  venture  to  add  that  no  intelli- 
gent student  of  bh  at  Prioeeton  ever  failed,  in  after  life,  to  reeognize 
the  iii^eful  [dace  which  hyjwthesis  holds  in  labors  directed  to  the 
extension  of  science,  or  failed  to  discrimiQate  between  a  working 
hypothesis  and  a  perfet^teti  ihe^iry. 

Pausing  for  a  moment  at  this  stage  in  the  analysis  of  Professor 
Henry's  mental  and  moral  traits,  I  cannot  omit  to  portray  the 
effect  pnjdueed  on  the  observer  by  the  happy  combination  under 
which  the^  tmts  were  so  grouped  ami  eoufedeniteti  in  hi.s  [lerson 
as  to  be  mutual  complements  of  each  otlier.  Far  more  significant 
than  any  single  quality  of  his  mind,  remarkable  as  some  nf  his 
qualities  were,  was  the  admirable  equipoise  which  kept  the  forces 
of  hia  nature  from  all  interference  with  the  normal  development 
of  an  integral  manhood.  He  was  courtly  in  his  manners,  hut  it 
was  a  ef»urtlinass  which  sprang  from  couitesy  of  heart,  and  had 
no  trace  of  affectation  or  artificiality  j  he  was  fastidious  in  his 
literary  and  artistic  tastes,  but  he  had  none  of  that  dilettantisra 
which  is  **  fine  by  defect  and  delicjitely  weak ;"  he  was  imbued 
with  a  simplicity  of  heart  which  left  him  absolutely  without 
giule,  yet  he  was  shrewd  to  protect  himself  against  the  arts  of 
the  designing;  he  was  severe  in  his  sense  of  honor  without  being 
censorious;  benevolent  yet  inflexibly  just;  quick  in  perception  yet 
calm  in  judgment  and  patient  of  lal>or;  tcnat*ious  of  right  without 
being  controversial;  Ix'uignant  in  his  moral  opinions  yet  never 
selling  the  truth;  endowed  with  a  strong  imagination  yet  evermore 
making  it  the  handmaid  of  his  reason ;  a  printM?  among  men  yet  with- 
out the  slightest  alloy  of  arrogance  in  the  fine  gold  of  his  imperial 
intellect;  in  a  worI,  gocxl  in  all  his  grmtness,  he  was,  at  the  sjime 
time,  great  in  all  his  goodness.  Such  are  the  limitations  of  human 
excellence  in  most  of  its  mortal  exhibitions  that  transplendent  powers 
of  mind,  or  magnificent  displays  of  virtue  exerte<l  in  a  single  direc- 
tion, are  often  found  to  owe  their  **  splendid  enormity  **  to  what 
Isaac  Taylor  has  called  "the  s|>oliation  of  some  spurned  and 
forgotten  qualities,"  which  are  sacrificed  in  the  pursuit  of  a  predomi- 
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iiaiit  taste,  or  an  overniasteriDg  anihitioD.*  The  ^*  infirmities  of 
genius"  often  attest  in  their 'sulyefts  ilif^  presence  of  a  mental  or 
moral  atrophy,  whit-li  has  hindered  the  fuli-orbed  development  of 
one  or  more  among  their  mental  and  moral  jio%vcr!?.  But  in  Pro- 
tessor  Henry  no  one  quality  of  mind  or  heart  seemed  to  be  in 
excesa  or  deficiency  as  compared  witli  the  rest.  All  wera  fused 
togetlier  into  a  <x>m{iiaetness  of  structure  and  homrijj^eneity  of  parts 
whii'h  gave  to  each  tlie  strengtli  anrl  gmt^e  imparteil  by  an  organic 
union*  And  hence,  while  he  was  great  as  a  philosopher  lie  was 
greater  as  a  man,  for,  laying  as  he  did  all  the  servic*?s  of  his  Bcien- 
tific  life  on  the  altar  of  a  pure,  complete^  and  dignified  manhwidj 
we  must  hold  that  the  altiir  wliich  sanctified  his  gifts  was  greater 
than  even  the  costliest  offerings  lie  laid  upon  it* 

It  will  not  be  expected  that  I  should  eloH3  this  paper  witliout 
referring  to  the  religious  life  and  opiniiins  of  Frofeissor  Henry. 
If  in  moral  height  and  beauty  he  stood  like  tlie  palm  ti'ee,  tall, 
erect,  and  symmetricti!,  it  is  because  a  deep  religious  faith  was  tlie 
tap-root  of  his  clianicter*  He  was^  on  what  he  amceived  to  l^e 
rational  grounds,  a  thorough  believer  in  theism.  I  do  not  think  he 
would  have  said,  with  Bac*on,  that  he  **had  rather  believe  all  tlie 
fables  in  the  Ix^gend,  the  Tahnud,  and  the  Alet»nm,  than  that  tliis 
universal  frame  is  without  a  mind/'  for  he  would  have  held  that  in 
questions  of  this  kind  we  should  ask  not  what  we  would  **mthcr 
believe,"  but  what  seems  to  be  true  on  the  best  evidence  before  us. 
He  was  in  the  habit  of  saying  that,  next  to  the  belief  in  his  own 
existence,  wits  his  lielief  in  the  existence  of  other  minds  like  bis  own, 
and  from  these  fixed,  indisputable  points,  he  reasoned,  by  analogy, 
to  the  eonclusioo  that  there  is  an  Alniiglity  Mind  pervading  the  uni- 
verse. But  wlien  from  the  likeness  between  this  Infinite  iltnd  and 
the  finite  minds  made  in  His  image,  it  was  sought,  by  a  priori  logic, 
or  by  any  prece^nceivt^  notions  of  man,  to  infer  the  methods  of  tJio 
Divine  working,  or  the  final  causes  of  things,  he  suspected  at  once 
the  intrusive  presence  of  a  false,  as  well  as  presumptuous,  philin 

*The  phmso,  as  orlKlnaUy  applied  by  Tuylor.  1b  de««Tlpttve  of  certain  lnc?om- 
pielo  ethlcul  nysli'iiis,  but  U  is  cquully  applltiiblf;  ici  certain  typloil  exempuawi^ 
UOQS  tjf  himiari  t'lianicter,  \n  which  "the  «lrenKth  and  the  irmte  rials  of  six  parts 
Of  HUJimUty  have  been  broui^ht  togpthtT  whorcwlth  to  coDBtruct  u  Bcventh  part." 
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sophism,  and  declined  tn  yield  his  mind  an  easy  prey  to  its  bland- 
ish meiits.  To  liis  oyes  miicli  of  the  freo  and  pasy  teleologj%  witli 
which  an  tinder- wise  and  not  over-reverent  sciolism  is  wont  to 
interpi^t  the  Divine  counsels  and  judgment's  seeraed  little  better 
than  a  Bnx;ken  phantom  —  the  grute-S4|nif  and  distorted  image  of 
its  o\vn  authors  projeeted  on  mist  and  cloud,  and  hence  very  far 
from  being  the  inscrutable  teleology  of  Him  whoj^  glory  it  is  to 
conceal  a  thing,  and  whose  ways  are  often  past  finding  out,  bc<.iiuse 
His  untler*tanding  is  infinite. 

As^  Professor  Henry  wns  a  Ix^Jiever  in  theism,  sri  also  was  he  a 
believer  in  revealed  religion  —  in  Christianity,  He  had  not  made 
'a  study  of  systjematic,  or  of  dogmatic,  theology  as  they  are  taught 
in  the  seh(Jols,  and  still  less  was  the  interest  he  took  in  polemicul 
divinity,  I  nit  he  did  have  a  theology  which,  for  practical  life,  is 
worth  them  all  —  tlic  theology  of  a  profound  religious  experience. 
He  was  a  fresh  illustration  of  Neander's  favorite  gaying:  Pcxitts 
fax'k  ihcologum.  The  mlaptatlon  of  the  Christian  seheme  to  the 
moml  wants  of  the  human  soul  was  t!ic  palmary  proof  on  which 
he  re:steil  his  faith  in  the  superhuman  origin  of  that  seheme.  The 
plan  had  to  him  tlie  fort^i*  of  a  theory  which  is  scientific  in  its  exact 
conformity  to  the  moral  facts  it  explains,  when  these  facts  are  pro- 
perly known  and  fully  nnder^t<jmh 

Hence  he  was  little  troubleil  with  the  motlcrn  c*onflict  between 
science  and  religion.  History,  as  well  a.i  reason  and  faith,  was  here 
his  teacher.  He  stiw  that  the  Christian  chun-h  had  already  passed 
through  many  epochs  of  transition,  and  that  the  friction  incident  to 
such  tnmsition  pt^riods  had  only  brushed  away  the  incrustations  of 
the^jhjgical  error  and  heightened  the  l>rightness  of  theological  truth. 
In  a  world  where  the  different  branches  and  departments  of  human 
knowledge  are  not  pushixl  forward  pari  paJisjt  —  where  "knowledge 
comes  but  wisdom  lingers" — he  held  it  nothing  strange  that  the 
scientific  man  should  sometimes  be  unintelligible  to  the  theologian, 
and  the  theologian  unintelligible  to  the  scientific  man.  He  believed, 
\dth  the  old  Puritan,  that  *^  the  Lord  has  more  truth  yet  to  bi'CJik 
out  of  His  holy  word*"  than  the  syst^innatic  theologian  is  always 
ready  to  admit;  and  a^  the  humble  minister  and  interpreter  of 
nature  he  was  certain  that  the  S4.'ientific  man  has  much  ti*utli  to 
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learn  of  which  he  is  not  yet  aware.  There  niu^t  needs  lj€  ferment- 
ation in  new  thought  as  in  new  ivine,  but  the  vintage  of  the  brain, 
like  the  vintage  of  the  grape,  w  only  the  better  for  a  proeess  which 
brings  impurities  to  the  surface?  where  they  may  l>e  scummed  off, 
and  settles  tlie  lees  at  the  bottom,  where  they  ought  to  be.  It  is 
mder  the  figure  of  a  vintage  that  Bat^on  des<jriljes  the  crtiwning 

suit  of  a  ssuccessfut  inductive  process.     When  this  ])rocess  lias 

en  completed  in  any  direction,  it  remains  for  a  wider  critical  and 
reconciling  phriosophy  to  bring  the  other  departments  of  knowl- 
edge into  logLc^iI  relation  and  corrc.^pondeni'c  witli  the  new  outlook 
that  has  been  gained  oil  nature  and  it«  phenomena, 

Erasmus  tells  us  in  his  Praise  of  Folly,  mingling  satire  with 
the  truth  of  his  criticism,  that  in  order  to  understand  the  scholastic 
theolc^y  of  his  day,  it  was  necessary  to  spend  si x-and -thirty  years 
in  the  study  of  Aristotlc*9  physics  and  of  the  doctrines  of  the 
Scotists.  What  a  purification  of  raethcxl  has  l>een  wrought  in 
theology  since  the  times  of  Erasmus  1  And  for  that  purification 
the  Cliun*h  is  largely  indebted  to  the  incthodology  of  mrKlcrn  s<'i- 
ence,  in  clearing  up  the  thoughts  and  rationalizing  the  intellectual 
processes  of  men.  The  gain  for  sound  thcologj'  is  here  uns|>eaka- 
ble,  and  amply  repays  her  for  tlie  heavy  baggage  she  has  dropfied 
by  the  way  at  the  challenge  of  science — ^  baggage  whicli  only  im- 
peded her  march  without  reinforcing  her  artillery. 

Hence,  as  a  Christian  philosopher,  Profe8si>r  Henry  never  foimd 
it  necessary  to  lower  the  scientific  flag  in  order  to  conciliate  an  ob- 
scurantist theology,  and  he  never  lowcre*!  the  Christian  flag  in 
oprler  to  conciliate  thase  who  would  evtH't  the  scientific  stantlard 
over  more  territory  than  they  have  conquered.  He  had  none  of 
that  spirit  whicli  would  rather  be  wrong  with  Plato  than  right 
with  anylxxly  else.  He  wanted  to  follow  wherever  truth  was  in 
the  van.  But  l>etter  than  most  men  I  think  he  knew  how  to  dis- 
criminate between  what  a  British  scholar  calls  the  duty  of  '*  fVjUow- 
ing  truth  wherever  it  leads  us,  and  the  duty  of  yielding  to  the 
immediate  pressure  of  an  argument.''  He  saw,  as  the  same  writer 
adds,  that  for  whole  generations  "the  victory  of  argument  may 
sway  backward  and  forward,  like  the  fortune  of  single  battles,'* 
but  the  victory  of  truth  brings  in  peace,  and  a  peaf^  which  comes 
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to  stay.  He  swept  the  scene  of  conflict  with  the  fie  Id -glass  of  a 
commander-in-chief,  and  did  not  set  up  his  trophies  because  of  a 
brilliant  skirmish  on  the  picket  lines  of  science.  But  he  believed 
in  the  pieket  line,  and  rejoiced  in  every  sharpshooter  who  fought 
with  loyalty  to  tnith  in  the  forefnint  of  the  scientific  army, 

A  man  of  faith^  Professor  Henry  was  a  man  of  prayer.  But 
bis  views  of  prayer  were  perhaps  |>eeuliar  in  their  spirituality. 
There  was  nothing  meclianical  or  formal  in  his  tlie*^ry  of  this 
religious  exercise.  He  held  that  it  was  the  duty  and  privilege  of 
enlightened  Christians  to  live  in  [perpetual  ecvnimunion  with  the 
Almighty  Spirit,  and  in  this  sense  to  pmy  without  ceasing.  Work 
was  worship,  if  conducted  in  this  temper.  He  accepted  all  the 
apiK>intments  of  nature  and  Providence  as  the  expressions  of  Infinite 
Wisdom,  and  so  in  everything  gave  thanks.*  He  l^elieved  that 
familiarity  with  the  order  of  nature  and  scientific  assurance  of  its 
uniformity  need  not  and  should  not  tend  to  extinguish  the  instinct, 
or  abohsh  the  motives  of  prayer  by  seeming  to  imply  its  futility, 
but  should  rather  tend  to  purify  and  exalt  tlie  objects  of  prayer. 
The.  savage  prays  to  his  idol,  that  he  may  have  success  in  killing  his 
eoemies.  The  Hottentot  whips  and  worships  his  fetich  in  blind  but 
eager  quest  of  some  sensual  boon,  that  he  may  consume  it  upon 
his  lusts.  The  prayers  of  the  Vedic  Books  are  the  childish  prayers 
of  an  unspiritual  and  childish  people.  **They  pray/*  says  Max 
Miiller,  '*for  the  playthings  of  life,  for  houses  and  homes,  for 
cows  and  horses,  and  they  plainly  tell  the  gods  that  if  tliey  will 
only  be  kind  and  gracious  they  will  receive  rich  offerings  in  return.** 
And  do  tt?€,  asks  the  critic  of  comparative  religions,  we  ChristiaoB 


•The  "  sweet  reaBonabI  en  ess"  Into  which  ho  had  schooled  his  temper  wa«  mani- 
fested by  the  ^eat  trial  which  befell  blm  In  the  year  18U5,  when  the  Smlthsoalim 
building  BUfTered  ft-om  the  ruvmjefi  of  a  Are  wbicli  destmyed  iiU  the  IcIUtb  written 
down  to  that  date  liy  professor  Henry,  as  Bmlthsonfan  Seeretary,  in  reply  to  Innu- 
merable questions  relatlUK  to  almoHt  every  department  of  Icnowledge.  Besides,  the 
Annual  Report  nt  ttie  luetitution  in  mannserlpt,  nearly  ready  for  the  press,  a  vulu- 
at>le  collection  of  papers  on  tnetcorology,  with  written  memoninda  of  his  own  to  aid 
In  their  digest,  and  countless  minutes  of  scienlillo  researclies  which  he  purposed  to 
maitCf  ail  perUhed  in  the  flames.  Yet  he  was  more  concerned  about  the  loss  of 
Bishop  Jolms'M  library,  whieh  had  been  Intrusted  to  hU  care,  thau  about  the  loss  of 
his  own  papers  und  reconls.  Referring  to  the  latter  la  a  note  written  to  his  friend. 
Dr.  Torrey,  a  few  days  after  the  fire,  he  lield  the  following  language:  **A  few  years 
ago  such  a  ealamitj^  would  have  paralyzed  me  for  future  eJforts,  but  in  mj'  present 
view  of  life  J  take  Itas  the  dlspemtatiou  of  a  kind  and  wise  Providence,  and  trust  that 
it  will  work  to  my  spiritual  iidvitnt^ige/' 
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of  this  Diuek-enth  LM^Dtury,  *Mo  wo  do  much  otherwise/'  if  iTgard 
Im^  had  to  the  quality  of  our  i)etitions?  Profeasor  Henry  held 
that  it  was  both  the  duty  and  privilege  of  enliglitened  Christians  t^o 
"do  much  otherwise/'  by  praying  j>re-eminently,  if  not  exclusively, 
for  spiritual  blessings.  And  hentH5  he  held  that  the  highest  natural 
philosophy  cximbines  with  the  highest  Christian  faith  to  transfer  the 
religious  thoughts,  feelings,  and  aspirations  of  man  more  and  more 
from  things  fieen  to  things  unseen,  and  frt>m  tilings  temiTorjil  to 
things  eternal.  This  view  of  hie  had  nothing  of  quietism  or  of 
mysticism  in  it.  Still  less  was  it  the  expresasion  of  an  apathetic 
stoicism.  It  was  only  the  philosopher's  way  nf  praying  to  the  gi'eat 
All- Father,  in  the  spirit  of  St.  Augustine,  "/M  ipiod  jubvs,  tijube 
quod  nV* 

I  have  made  this  reference  to  the  opinions  of  Professor  Henry 
on  the  relations  of  science  to  religion,  as  also  on  the  relations  of 
hatura!  philosophy  to  prayer,  not  only  for  tlie  light  tliey  sIhxI  on  the 
character  of  the  man,  but  also  for  a  reason  whien  is  peculiar  to  this 
Society,  and  which  it  may  be  u  matter  of  interest  for  you  to  know. 
Immediately  after  his  last  unanimous  election  as  the  President  of 
our  Sijciety,  he  communicated  to  me  his  purpase  to  make  the  rela- 
tions of  scient^  and  religion,  ns  also  the  true  imjmrt  of  prayer,  the 
subject  of  his  annual  presidential  address.  He  gave  me  an  outline 
of  the  vie\^^  he  intended  to  suhmit,  and  T  have  here  given  but  a 
brief  r^sumS  of  them,  acf^ording  to  my  reeoUer^tions  of  the  wlloquy, 
which  was  only  one  of  many  similar  conferences:  previously  hml  on 
the  same  h  igh  themes.  He  said  that  it  would  be,  perhaps,  the  last  time 
he  should  ever  be  called  to  deliver  a  presidential  address  Wfore  the 
Society  he  so  much  loved,  and  that  he  wished  *o  speak  as  l^ei^arae 
an  humble  patron  of  science,  believing  fully  in  her  high  mission, 
and  at  the  same  time  as  an  humble  Christian,  believing  fully  in  the 
fundamental  truths  of  Revelation.  That  he  was  not  able  to  fulfil 
this  purpose  will  be  as  much  a  source  of  rc^gret  to  you  as  it  is  to  me; 
but  when  we  compare  the  valediction  which  it  was  in  his  heart  to 
utter,  with  the  peiiceful  end  which  cjime  a  few  niGnths  later  to  crown 
his  days  with  the  halo  of  a  finisheil  life^  we  may  console  ourselves 
with  the  thought  that  no  IrL^^t  words  of  his  were  needed  to  se^U  on 
our  hearts  the  lesson  taught  by  his  long  and  splendid  aireer.  Being 
dead  he  yet  speaketli. 
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To  cherish  with  affectionate  regard  the  memory  of  the  veneratCKl 
dea4j  is  not  more  grateful  to  the  feelings,  than  to  remll  their  exeel- 
lenL«8  and  to  rttniee  the  stiigea  and  oeeasionfi  of  their  intellectual 
eonquesst'*  in  instructive  to  the  reason.  Few  lives  within  the  century 
are  more  worthy  of  admiration,  mnre  elevating  in  eontemplation, 
or  more  entitled  4o  t^vniniemoratiori,  than  that  of  our  late  most 
honoretl  and  Woved  pret^ith^nt — Josei'H  Henry, 

Distiiigui.shed  hy  the  exteiit  of  his  varied  and  solid  learning,  pos- 
sessing a  wide  ninge  of  mental  activity,  mj  great  Avere  his  modesty 
and  M,'lf-reserve,  that  only  hy  the  aet*i dental  cjiU  of  (K*easion  would 
even  an  intimate  friend  ^mietimes  disc'over  with  Burprise  the  full- 
ness of  his  information  and  the  ^oundm^s  i^f  Ijis  philos<iphy,  in  Home 
quite  unsuspected  direction,  Reoiarkal)lc  for  his  self-control,  he 
was  no  leas  characteriz*^*d  by  tJie  absence  of  self-asgertion.  Ever 
warmly  inten*sted  in  tJiedevelopmt^ntand  advancenicntof  the  young, 
he  was  a  patient  listener  to  the  trials  of  the  disapixjinted,  and  a 
faithful  guide  to  the  aspiraticms  of  the  ambitious!.  GeneroiLs  with- 
out ostentation,  he  was  always  ready  to  assist  the  deserving — by 
serviecF,  by  counsel,  by  active  exertion?^  in  their  behalf 

In  his  own  pursuits  Truth  was  the  .supreme  olijeet  of  his  regard, — 
the  sole  interest  and  incentive  of  his  iovestigations;  and  in  its  ques^t 
he  bnaight  if>  l)ear  in  jiist  allotment  qualities  of  a  high  oriler;  — 
qu!ckn<_*ss   and   airrectness  of  perf*eption,  inventive   ingenuity  in 

•  Read  be  rcvre  the  *»  Ph  U«jRoph  leal  Bocf  ety  of  Wasbl  ngton ,"  Oeiober  2flth,  1878.  ( J?w|. 
/W<n  of  lh«?  Phil.  .Soc,  W.  vol.  IL  p.  2!*)*)  A  hirgt"  iJortlon  of  tlie  lUt^eiitinte  iLiirludlng 
nearly  the  whole  of  the  section  on  the  "Admin  LfttrutloD  of  the  Smithsonian  IntiitUu- 
lton"y  wiM  tieceMarlly  omitted  on  tho  occaaIcici  oflta  deUvery. 
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exjK^rinieiitation,  logiwil   precision   in  deduct  ion,  perseverance  in 
explomtion,  sagiieity  in  interpretation.  * 


EABLY   CABEER. 

Of  Henry's  early  struggle^,— of  the  youthful  traits  which  might 
afford  us  cftie  to  his  manhood's  diaractcT  and  suci^esses,  we  have  but 
little  prt!servetl  for  the  future  biographer.  Deprived  of  his  fatlier 
at  an  early  age,  he  was  the  sole  care  and  the  sole  comfort  of  his 
widowed  mother.  Carefully  nurtured  in  the  stringent  principles  of 
a  devout  religious  faith,  he  adhered  through  life  to  the  tmditions 
and  to  the  convictions  derived  from  his  honorable  Scottish  anee^ln^ 

At  the  age  of  about  seven  years,  (his  mother  having  been  iudueed 
to  part  with  liiui  for  a  time,)  he  was  t^ent  by  his  uncle  to  attend 
the  district  school  at  Galway,  in  iSaratoga  county,  N,  Y.,  at  a  distance 
of  36  miles  from  Albany,  his  native  city.  He  remained  under  the 
care  of  his  gmudmother  in  this  village  for  sevepil  years,  until  tlie 
death  of  his  uncle;  when  he  returned  to  his  mother  at  Albiuiy, 

As  a  youth  he  Avas  by  no  means  pree<x'ious,  as  seldom  have  been 
those  who  liiive  left  a  permancui  influence  on  their  kind.  He  seems 
to  have  felt  no  fondness  for  his  early  sell oo Is,  and  to  have  shown  no 
special  aptitude  for  the  instructions  they  afforded.  Like  many 
another  im promising  lad,  lie  followed  pretty  much  his  own  devicti=i, 
uneoueerntKl  as  to  the  development  of  his  latent  capabilities.  The 
books  he  craved  were  not  the  books  his  school-teachers  set  before 
him.  The  novel  and  the  play  in  teres  ttml  and  aljsorlxil  the  iU'tive 
fancy  naturally  so  exulx^rant  in  youth;  and  the  indications  irom  his 
impulsive  temperament  and  dreamy  imaginative  spirit  were  that  he 
would  probably  Ix'CMjmc  an  actor ^ — ^a  dramatist — ^or  a  pfjet. 

He  wiis  however  from  his  childhwKrs  years  a  close  oL»server — 
both  of  nature  and  of  the  peculiarities  of  his  fellows :  and  one  ehar- 

•HianiT'a  tribute  to  Peltfer,  seetna  peculiarly  uppUctible  to  hlmselC  "He  po«K 
■eifteci  In  an  eminent  deiBrrp«  tli©  mentJil  eh aniciorl sties  neo<?s«ttr5''^or  a  micces&rul 
MCienUfIc  iJlfteovprer;  be  Iriiuglnntloii  always  uclive  In  sugj^estliig  hypotheses  for  Ibc 
explanation  of  the-  ^hc^.iQiiiiL'tm  uiHk>r  liivr^stlsjalloti,  tintl  a  jojfNntl  fuculty  never  ut 
fjiuU  in  rliHluclng  I'onsequeiifes  fn>ni  llie  unKKt'^^nunsi  Im  wt  ailriiliiltHl  to  britit:  tht'in 
to  the  tej?t  of  experience;  jiri  Iriveuyon  ever  fertile  in  lievlHiriK  a|j|>nmUis  nnd  ntliiT 
meani!  by  whieh  the  tent  could  henppJled;  and  llnally  n  inond  iHmHtltutir>n  whieli 
Bought  only  the  diwiovery  of  truth,  and  could  alone  l>e  sat IsftiKl  with  ttsaCtainmeut.*' 
(amWmMian  Meport  for  18ff7;  p.  loft.) 
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aeteristif'  early  develoiuHl  giive  forrii  and  color  to  his  mental  diBpo- 
sition  througlxoiit  later  years, — an  unflagging  energy  of  purpose. 

In  1810,  or  1811,  when  tiboiit  thirteen  years  of  age,  he  was  ap- 
prenticeil  to  Mr.  John  F;  Df>ty,  a  watch-maker  and  silver-smith, 
in  Alkuiy.  He  re  main  cd  in  this  position  abijut  two  years;  when 
he  was  released  hy  his  employer  giving  up  the  business. 

Aljont  the  year  1814,  while  a  l>oy  of  still  indefinite  aims  and  of 
almost  as  indefinite  longings,  having  Iieen  confineil  to  the  house  for 
a  faw  days  in  eonsecpience  of  an  aceident^il  injury,  he  took  up  a  small 
volume  on  Natural  Philos*jpliy,  casually  left  lying  on  a  table  by  a 
boarder  in  the  houst]*.  Listlessly  he  opened  It  and  read.  Before  he 
reaehed  the  third  page,  he  r>e(:tune  profoundly  interested  in  the  state- 
ment of  some  of  tlie  enigmas  of  the  great  sphinx- — Nature.  A  new 
worlfl  seemed  opening  to  his  in^juisitive  eyes.  Eagerly  on  he  rcad,^- 
intent  to  iiud  the  hidden  mernings  of  phenomena  whieb  hitherto 
eovertd  by  the  "veil  of  familiarity'*  had  never  exeited  a  |iassing 
wonder  or  a  doubting  question.  Was  it  pissible  ever  to  discover 
the  real  e-auses  of  t lungs?  Here  was  a  new  Ideal  —  if  severer,  yet 
grander  than  that  of  art.  He  no  longer  read  Trvith  the  languid  en- 
joyment of  a  passive  rt^eipient;  he  felt  the  new  neeea*^ity  of  reaehi ng 
out  with  all  the  faculties  of  a  th inker,  with  all  the  aetivity  of  a  co- 
worker,* For  the  first  time  he  realized  (though  with  no  conscious 
expression  of  the  thought)  that  thei^  is  —  so  to  spealc, — -an  imagi- 
nation of  the  intellect,  as  well  as  of  the  emotional  soul  - — that  Truth 
has  its  palaces  no  less  gorgeous  —  no  less  wonderful  than  those  reared 
by  fancy  in  homage  to  the  Beaiiiifid* 

The  new  impulse  was  not  a  momentary  fascination.  Thencefor- 
wanl  the  nnvel  ^vas  thrown  aside^  and  ]K)esy  neglected  ;  though  to 
his  latest  day  a  sterling  poem  never  failed  to  strongly  impress  him. 
As  it  dawned  upon  his  reason  that  the  foundation  of  the  coveted 


*  There  Is  a  grent  (lilTprf-neL-  brtw<?en  rending  find  Jttmlj^,  or  between  Uie  Indolent 
ptJonof  knowhxlue  wltJir^ut  luUfir.iind  that  efrnrt  of  mind  which  Is  always  necew- 
■jUry  In  order  to  secure  nn  Important  truth  and  mjike  it  fully  our  Cl^rn."  J.  Hekry. 
( A  ffricti ttu rat  Report  of  tli e  Vn te ii t  O f lice  To r  1 857 ,  j>.  421 . )  Th c  book  w  h i ch  so  h t  ro n g I  y 
lnipreKtsf'<l  lilm  wiis  entitled  *' Lecture*!  on  ExiufPlniciitJtl  Plillofiophy,  A!>itroiioiDy» 
and  Chemlf^try  r  by  G.  Gregory,  I).  D,»  Viear  of  Wewt-hiim."  12nio.  I<4mdon,  |H<18. 
The  owner  of  tJie  luK>k— a  young  Scotchman  nametl  Robert  Boyle— olmerv  In  ^' the 
eloso  appllrnHon  of  the  boy,  very  kindly  presented  the  book  to  him.  Many  yeairs 
aaerward  Henry  wrote  In  It :  **  It  iieeldent^Hy  fell  Into  my  hands  when  I  was  about 
Rlxteen  years  old,  and  was  tine  first  bntjok  I  ever  rc^id  wUh  attention." 
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knnwlcnlge  miL^it  Ijc  the  studies  he  Imd  thought  so  irksome,  he  at 
onee  determined  to  repair  as  far  as  possible  his  loss  of  time  by 
taking  eveiiini^  lessons  from  two  of  the  professors  in  the  Albany 
Academy;  applying  hioLself  diligently  to  gt^oraetrj'  and  mechanics. 
And  here  shone  out  that  strength  of  will  which  enabled  him  to  rise 
above  the  harassing  obstacle  of  the  res  angu^a  doniL  As  soon  as 
he  felt  al)le  (although  yet  a  mere  boy),  he  managed  to  procure  a 
position  as  teacher  in  a  country  school,  where  for  seven  months  suc- 
cessfully instrm-ting  boys  not  much  younger  than  hiuiistelf,  in  what 
he  had  acquii'ed,  he  was  enabled  by  rigid  economy  to  take  a  regular 
eour^Mj  of  instruction  at  the  Albany  AtiMlemy.  ^Vg^o  returning  to 
his  t?chool* teaching,  he  furnished  himself  with  tlie  means  of  com- 
pleting his  studies  at  the  Academy ;  where  learning  that  the  most 
imi^ortant  key  to  theaa-umte  knowledge  of  nature's  laws  is  a  famil- 
iarity with  the  logical  processes  of  the  higher  mathematics^,  he 
resolutely  set  himself  to  work  to  mm^ter  the  intricacies  of  the  dif- 
ferential calculus. 

Having  iiuished  his  academic  course  and  passed  ^rith  honor 
through  his  examinations,  he  tlieu  through  the  warm  recommen- 
dation of  Dr.  T.  Romeyn  Beck — the  distinguished  principal  of 
the  Academy,  obtained  a  ixysition  as  private  tutor  in  tlxe  family  of 
General  Stejihen  Van  Rensselaer.*  As  this  duty  did  not  ejcatl 
more  than  about  three  hours  a  day  of  his  attendance,  he  applied 
his  ample  leisure  (having  in  view  the  medimi  profc^on)  —  partly 
to  the  assistance  of  Dr.  Bec^k  in  his  t^honiictd  cx|XTimcnts,  and  partly 
to  the  study  of  anatomy  and  physiology,  under  Doctors  Tully  and 
Marsh. 

His  devotion  to  natural  philosophy  which  hatl  rvnly  grown  and 
strengthened  with  his  own  growth  in  knowledge,  1«1  him  constantly 
to  repeat  any  unusual  experiment  as  soon  as  rejiortcid  in  the  foreign 
scientitic  journals;  and  to  devise  new  modifications  of  the  exjx'ri- 
nient  for  testijig  more  fully  tlie  range  and  oj^KTation  of  its  funda- 
mental principles. 

Cmmmmicatmi^  to  the  Albany  Instiiuie. — The  "Albany  Insti- 
tute" wa^  organi/.efl  May  5th  1824,  by  the  union  of  two  older 


•  Presiding  officer  of  tli6  ar]|p;lnbl  Bouri)  nf  TrusieeM  of  ihe  Albany  Academy. 
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gocieties;  with  General  Stephen  Van  Rensselaer  as  its  President:* 
and  young  Henry  became  at  once  an  active  member:  tlioiigh  witli 
hk  modest  estimate  of  hia  own  attainments,  he  preferred  the  part 
of  listener  and  acquirer,  to  that  of  seti'ming  instruetor,  till  urge<l  by 
those  who  knew  him  best  to  add  his  contributions  to  the  general 
garner* 

Henry ^s  first  communication  to  the  Institute  was  read  Oetoljer 
30th,  1824,  (at  the  age  of  about  tweoty-six  years,)  and  wua  *'On  the 
chemical  and  mechanical  eflects  of  steam :  with  experiments  de- 
signed to  illustrate  the  great  reduction  of  temperature  in  steam  of 
high  elai?ticity  when  suddenly  expanded/ '"f  From  the  etop-oock 
of  a  strongly  made  copper  vessel  in  which  steam  could  be  safely 
generated  under  conf>iderabie  pressure,  he  allowed  an  fx;msional 
escape;  and  lie  showed  by  Iiolding  the  bulb  of  a  thermometer  in 
tlie  jet  of  steam,  at  a  fixed  distance  (say  of  four  inclies)  from  the 
oriiice,  that  as  the  temperature  and  pressure  increased  within  tlie 
boiler,  the  indications  of  the  thermometer  without  grew  lower;  — 
the  expaasion  and  conscfjuent  CM)oling  of  the  escaping  steam  under 
great  pressure,  inciTasing  in  a  higher  mtio  than  the  increiisetl  tem- 
perature required  for  ttie  pressure*  And  finally  he  exhibited  the 
striking  jjaradox,  that  the  jet  of  saturatcnl  steam  from  a  boiler  will 
not  scald  the  hand  exposed  to  it,  at  a  preseribetl  near  distance  from 
the  try-cockj  providtMl  the  steam  be  sufficiently  hot.  X 

Prolific  and  skillful  in  devising  experiments^  Henry  delighted 
in  making  evident  to  the  senses  tlie  principles  he  wisheil  to  impress 
upon  the  mind.  Extending  the  law  of  cooling  by  expansion >  from 
steam  at  high  tem]^>eratures^  to  air  at  ordinary  temperatures,  bis 


•The  Albany  InaUtute  resulted  from  the  hisJon  of  **The  Society  for  the  Fro- 
mollon  of  Useful  Arts  In  tbeBtate  of  New  York."  orgiinlRecl  Keb.  1701.  (incorrwrofc-d 
April  2rid,  18W J  and  the  **  Albany  Lyceum  of  Natural  History  "  formed  atid  Jucorpo- 
rated  April  ^rd.  18Z3 1  of  which  latter  society,  Kknry  hod  been  &  member.  See  **  Sup* 
piemen t,"  Note  A, 

t  7VriiM.  Albany  JnxfiltUc,  vol.  L  part  2.  p.  30. 

J  While  It  requires  a  temperature  of  350**  F,  to  ftenerate  a  steam-pressure  of  two 
atmospheres  (i.f* one  additional  to  the  existing),  23^  higher  will  produce  a  presiiure 
of  three  atmospheres,  and  Ito*  higher,  <or  %'xjp  F.>  will  prtjduee  a  pressure  of  nine 
atmo^hercB:  the  curve  (by  reetan^ular  ctvordlnales  of  tcniperature  ami  pressure) 
resembling  a  hyperbola.  The  Increased  velocity  at  high  pressure  produces  a  niole^ 
cular  jnofrnmlttm  of  expansion  currying  the  rare  fact  ion  beyond  the  limit  of  atmo«» 
pherlc  pressure;  and  hi  the  ease  of  the  exposed  hjiud,  the  injected  air  current 
doubtless  adtlH  to  the  cxjoling  impression. 
14 
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next  communication  to  the  Institute  (made  March  2nd  1825,)  was 
**Oii  tlie  Pr(xliit*tioii  of  Cold  by  the  liarefat^tion  of  Air.'^  As 
before,  he  acx^ompanied  his  remarks  by  several  characteristic  exhi- 
bitions* 

"One  of  these  experiments  most  strikingly  illustrated  the  great 
redaction  of  temi>erature  which  takes  place  on  the  sudden  rarefac- 
tion of  condensefi  air*  Half  a  pint  of  water  was  poure^l  into  a 
strong  copper  vessel  of  a  globular  form,  and  having  a  capacity  of 
five  gallons;  a  tube  of  one*fourth  of  an  ineJi  caliber  with  a  num- 
ber of  holes  near  the  lower  end,  and  a  stop-cock  attached  to  tlie 
other  extremity,  was  firmly  eoreweil  into  tlie  neck  of  the  vessel; 
the  lower  end  of  tlie  tube  dipped  into  the  water ,  but  a  numl>er  of 
holes  were  above  the  surfaee  of  the  liquid,  so  that  a  jet  of  air  min- 
gled with  water  might  l>e  thrown  from  the  fountain.  The  apimratus 
was  then  charged  with  condensed  air,  by  means  of  a  powerful  con- 
densing pump,  until  the  pressure  was  estimated  at  nine  atmospheres. 
During  the  condensation  the  vessel  became  sen.sibly  warm.  After 
suffering  the  apparatus  to  cool  down  to  tlie  tem|>emturc  of  the  room, 
the  stop-oock  was  opened :  the  air  rushed  out  with  great  violence, 
carr}dng  with  it  a  quantity  of  water,  which  was  instantly  converted 
into  snow.  After  a  few  seconds^  the  tulje  lx?came  filled  with  ice, 
which  almost  entirely  stop[)ed  the  cnrrent  of  air.  The  neck  of  the 
vessel  was  then  partially  unscrewed,  so  as  to  allow  tlie  condensed 
air  to  rush  out  around  the  sides  of  the  screw:  in  this  state  the 
temperature  of  tlie  whole  interior  atmosphere  was  so  much  reduced 
as  to  freeze  the  remaining  water  in  the  vessel."  * 

Althougli  the  principle  on  which  this  striking  result  wm  leased 
was  not  at  that  time  new,  it  must  be  borne  in  mind  that  this  par- 
ticular application,  tims  publicly  exhibited,  was  long  before  any  of 
the  numerous  patents  were  obtained  for  ice-making,  not  a  few  of 
which  adopteil  substantially  the  same  process. 

State  Appoiniifient  as  a  Civil  Engineer. — Through  the  friendship 
and  confidence  of  an  influential  judge,  Ileniy  received  about  this 
time  an  unexpected  offer  of  an  ap|K)intment  as  engineer  on  the  sur- 
vey of  a  I'oute  for  a  road  through  the  State  of  New  York,  from 

•  TVoiM.  Albany  InstUuU,  vol.  1.  port  2.  p.  8<k 
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the  Hudson  river  on  the  east,  to  lake  Erie  on  the  west,  a  distance 
of  about  thre^  hundred  miles.  The  proposal  was  too  tempting  to 
his  natural  proeli\ntic3  to  be  refiLsed ;  and  being  appointed,  he  em- 
barked upon  his  new  and  arduous  duties  with  the  zeal  and  energy 
which  were  so  prominent  a  feature  of  bis  character,  "Ilia  labors 
in  this  work  were  exceetlingly  arduous  and  responsible*  They 
extended  far  into  the  winter,  and  the  o|>ei'ations  were  carried  on  in 
some  instances  amid  deep  snows  in  primeval  forests."  In  connec- 
tion with  Professor  Araos  Elaton,  he  completed  the  survey  witli 
credit  to  himself,  and  to  the  entire  satisfaction  of  the  CommisaioneiB 
of  the  work. 

So  attractive  appeared  the  profession  of  engineer  to  his  enter- 
prising disposition,  that  he  was  alxjut  to  accept  the  directorship  in 
the  constnutiou  of  a  canal  in  Ohio,  when  he  was  informed  that  the 
Chair  of  Mathematics  in  the  Albany  Academy  would  soon  become 
vacant,  and  that  his  own  name  had  already  been  prominently 
brought  forward  in  connection  with  the  pasition.  At  the  urgent 
solicitation  of  his  old  friend  and  former  teacher  Dr.  T.  Romeyn 
Beck,  he  consentc*!  with  some  hesitation  to  signity  his  willingness 
to  accept  tlie  vacant  chair  if  appointed  thereto. 


Election  as  Professor  of  Mathematics. — In  the  spring  of  1826, 
Henry  was  duly  elected  by  tlie  Trnstees  of  the  Albany  Academy 
to  the  Professorship  of  Mathcmatits  and  Natural  Philomvphy  in 
tliat  institution.  As  the  duties  of  his  oflGce  did  not  commence  till 
September  of  that  year,  he  was  allowed  a  practical  vacation  of  about 
five  months;  ivliich  was  partly  occupied  with  a  geological  explora- 
tion in  the  ailjoioing  counties,  as  assistant  to  Professor  Eaton,  of 
the  Rensselaer  School,  and  partly  devoted  to  a  conscientious  prepa- 
ration for  his  new  position. 

In  a  worldly  point  of  view,  tliis  variety  of  occnpation  and  ver- 
satility of  adaptation  miglit  perhaps  be  reganled  as  unfavorable  to 
eoooeaB.  As  a  method  of  culture,  it  was  of  unquestionable  advan- 
tage to  his  intellwtnal  powers.  A  hard  student,  with  great  cjipaeity 
for  close  application,  he  accnmulated  large  stores  of  information; 
and  in  addition  to  the  slaking  of  his  constant  thirst  for  aecjuire- 
ment  in  diftereut  directions,  his  leisum  was  occupied  to  a  eonsidera- 
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ble  extent  with  physical  and  chemical  investigations.  On  the  2l8t 
of  Mairh  1827,  he  delivered  before  tlic  Albany  Institute  a  lecture 
on  ''Flame/'  accompanied  with  cxjK*riments.* 

Meteorological  Work. — The  Regents  of  the  University  of  the 
State  of  New  York,  endowed  by  the  State  Legislature  with  super- 
visory functions  over  tlio  public  educational  institutions  of  the 
State,  —  in  182r5  eBtabli.Jjed  a  system  of  meteorological  observation 
for  the  State,  by  supplying  to  each  of  the  Academies  incorporated 
by  thera,  a  thermometer  and  a  rain-gauge,  and  requiring  them  to 
keep  a  daily  register  of  pres<^Tibed  form,  to  entitle  them  to  their 
portion  of  the  literature  fund  of  the  State.  In  1827,  the  Hon* 
Simeon  De  Witt,  Chaoct^llor  of  the  Board  of  Regents,  associated 
with  himself  Dr,  T*  Ruraeyn  Beck  and  Professor  Henry  of  the 
Albany  Aaidcmy,  to  prepare  and  tabulate  the  results  of  these 
observations.  The  first  Abstract  of  these  collections  (for  the  year 
1828)  aim  prised  tabulations  of  the  monthly  and  yearly  means  of 
temperature,  wind,  rain,  etc.  at  all  the  stations,  an  ac*count  of 
meteorological  incidents  generally,  and  a  table  of  "Miscelhmeous 
Observations  ^-  on  the  dates  of  notable  phases  of  organic  phenomena 
connected  with  climatic  conditions.  These  annual  Abstracts,  to 
which  Henry  devoted  a  considerable  sliare  of  his  attention,  were 
continued  through  a  series  of  years  and  were  published  in  the 
"Annual  Reports  uf  the  Regents  of  the  Univei'sity  to  tlie  Legi^-Ia- 
turc  of  the  State  of  Kcw  York.t  The  third  Abstract  (for  1830) 
includes  an  accurate  tabulation  by  Henr}^  of  the  latitudes,  longi- 
tudes, and  elevations  of  all  the  meteorological  stiitions;  over  forty 
in  number. 

ELECTRICAI.    RESEARCHES    AT   ALBANY :    FROM  lh27  TO  1832. 

Of  Henr>'s  distinguished  success  as  a  lecturer  and  teacher,  in 
imparting  to  hLs  pupils  a  portion  of  his  own  zeal  and  earnestness 
in  the  pursuit  of  scientific  knowledge,  as  well  as  in  winning  their 
alTeetion  and  in  inspiring  their  esteem,  it  is  not  designed  here  to  dis- 
course; but  rather  of  lib  solitary  kbt^irs  outside  of  his  professional 

•  Tran*.  AU>any  ImtmuUt  ToL  1.  p&rt  2,  t>«  59. 
fR*?por(s  of  Befffnts,  ^te.  Albany,  vol.  1*  ISZ^ISaSk 
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occupation  in  comniunicatiiig  and  diffusing  knowleilge.  Very 
Isbortly  after  his  occupation  of  the  academic  chair  of  mathematicfi 
and  phy!?ic»,  he  turned  his  attention  to  the  experimental  study  of 
that  myi?terious  agency  —  elect rieity.  Professor  Seliweigger  of 
Halle,  had  improved  on  Oersted's  galvanic  indicator  (of  a  single 
wire  circuit)  by  giving  the  insulated  wirea  numlx;r  of  turns  around 
an  elongated  frame  longitudinally  euclosing  the  compass  needle; 
and  hy  thus  multiplying  tlie  effect  of  the  galvanic  circuits,  had  con- 
verted it  into  a  real  fneasnnnff  instrument — a  ** galvanometer,"* 
Am[iere  and  Arago  of  Paris,  developing  Oersted's  announcement 
of  the  torsional  or  equatorial  reaction  between  a  galvanic  conductor 
and  a  magnetic  needle,  had  found  that  a  circulating  galvanic  cur- 
rent was  capable  not  only  of  deflecting  a  suspended  magnet,  but  of 
gawraiing  magnetism — permanently  in  sewing  needles,  and  tem- 
porarily in  pieces  of  iron  wire,  when  placed  w^ithin  a  glass  tube 
karound  which  the  conjunctive  wire  of  the  Imttery  had  been  wound 
lin  a  loose  helix;  and  had  thus  created  the  *'  electro-magnet/'  f  The 
I  scientific  world  was  just  aroiLsed  to  the  close  interrogation  of  this 
new  marvel,  each  questioner  eager  to  ascertain  its  most  efficient 
conditions,  and  to  increase  its  manifestations,  William  Sturgeon 
of  Wcxilwith,  England,  had  extended  the  discoveries  of  Ampere 
and  Arago,  by  dispensing  w^ith  the  glass  tube,  constructing  a  *4iors6- 
.alioe-'  bar  of  soft  iron  (after  the  form  of  the  usual  permanent 
magnet)  coated  with  a  non-conducting  substance,  and  winding  the 
copper  conjunctive  wire  directly  upon  the  horse-shoe;  and  had  thus 


•The  narao  of  Gai^vani  (a«  oriijinal  dI«4?overcr  of  chemloo-electrlolty)  Is  aeualljr 
retained  to  dest^Datc  botb  the  current  iind  iu  geuenilor;  although  the  chemloo- 
electrJc  pUe  and  Wttery  were  really  flrel  c<^»ntrlvtHi  by  Volta  hi  1800.    In  the  same 

I  xunnner  Oersted  1»  p^enerully  accouniefl  the  dlKcaverer  of  electro-Kiagrtietlsin^ 
aJlhotigh  he  n  over  devised  mi  elect  rtvmagnet ;  and  appears  not  to  bave  been  the  flrst 
even  to  tilacover  the  directive  Influence  oft*  current  on  a  n]iia4pietl€:  needle,  Eigbtet^n 
yiiirs  before  bi«  announcement,  Gia?c  Domenico  Romagnosi,  a  phyjslclit  of  Trent, 
publiHhf-rl  In  0n  IbilUin  newspaper  of  that  city,  the  OaxxiUa  di  Trenkt^  on  the  3rd  of 

i  AujgrtiKt,  lH02t  bis  observation  of  the  galvanic  deflection  of  Iho  needle.    T^l^»  fmpor- 

'  tunt  dlscnvorj''  vii»  hIjwj  published  in  Profeasor  G,  Atdlnl'it  "E»Bal  tbAorlque  et 
experimental  sur  le  Galvunleme.'*  4to.  Parts,  1«W,  p.  W\ :  and  In  Professor  J.  Izarti'B 
"  Manuel  du  Gal  van  is  me."    8vo.  Paris.  1805,  sect  Ix.  p.  ll». 

t  A  nna/ejf  de  CJtimie  et  de  Phf/siqur^  1820,  vol.  xv  pp*  KVIOO.  Van  BeeK  of  Utrecht* 
In  1821  Inverting  Arago's  cxperlmJijnt,  had  found  that  an  iron  or  steel  wire  colled 
around  a  glaiis  tube  as  a  short  b*llx,  became  magnetic  on  passing  a  charge  from  a 
Leyden  Jar  tbrougJi  a  straight  brass  wire  placed  within  the  glaaa  labe.    Communl- 

'  cated  by  Frofes&or  Q.  Moll.   (Brewftter'ti  Edinburgh  Journal  qf  Seienctt  Jan*  1822^  voL 
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produced  the  first  efficient  electro-magnet; — capable  of  sustaiiimg 
several  pounds  by  its  armature,  wlieu  duly  excited  by  the  galvaiiio 
current.  He  had  also  greatly  improved  lecture-room  apparatus  for 
illustrating  the  electniJ-magoetic  reactions  of  rotations^  etc,  (where 
a  permanent  magnet  is  employed),  by  introducing  stronger  magnets, 
and  had  thereby  sacoeeded  in  exhibiting  the  phenomena  on  a  larger 
Bcale,  with  a  considerable  reduction  of  the  battery  power.  * 

Faraday  had  not  yet  commenced  the  series  of  researches  which 
in  after  years  so  illumined  his  name,  when  Henry  published  his  first 
contribution  to  electrical  science,  in  a  communication  read  before  the 
Albany  Institute,  Octol>er  10th,  1827,  "On  some  M«xlifications  of 
the  Electro-Magnetic  Apparatus.'*  From  his  experimental  investi- 
gations he  was  enabled  to  exhibit  all  the  cla^aS  illustrations  attempted 
by  Sturgeon,  on  even  a  still  larger  and  more  conspicuous  scale, 
with  the  employment  of  very  weak  magnets  (where  required),  and 
with  a  still  further  reduction  of  the  battery  power.  These  quita 
striking  and  unexpected  results  were  obtained  by  the  simple  expe- 
dient of  adopting  in  every  case  where  single  circuits  had  previously 
been  used,  the  manifold  coil  of  fine  wire  which  Schweigger  had 
employed  to  increase  the  sensibility  of  the  galvanometer*  He 
remarks ; 

'*Mr,  Sturgeon  of  Woolwich,  who  has  been  perhaps  the  meet 
gaooeBsful  in  these  improvements,  has  shown  that  a  strong  galvanic 
power  is  not  essentially  necessary  even  to  exhibit  the  experiments 
on  the  largest  scale.  -  -  -  Mr,  Sturgeon's  suite  of  apparatus, 
though  superior  to  any  other  as  far  as  it  goes,  does  not  however 
form  a  complete  set:  as  indeed  it  is  plain  that  his  principle  of 
strong  magnets  cannot  be  introduced  into  every  article  required, 
and  particularly  into  those  intended  to  exhibit  the  action  of  the 
eartli's  magnetism  on  a  galvanic  current,  or  the  operation  of  two 
conjunctive  wires  on  each  other.  To  form  therefore  a  set  of  instru- 
ments on  a  large  scale  that  will  illustrate  all  tlie  facts  belonging  to 


*  Tram,  Am*,  ^neoitragemeni  ArU,  etc.  182&,  ToL  xini.  pp.  38-53.    HIb  iHtttery  (of  a 

ftlngle  eleiDent)  confilated  **of  two  fixed  hollow  conceBtrlcs  cyUudera  of  thin  copper, 
buvitig  a  movable  c^'llnder  of  zinc  placed  between  them.  Its  8uperflt*Iai  area  is  only 
131}  square  loches,  and  It  welgbs  no  mare  than  1  lb.6of«."  Mr.  Sturogozv  wasde- 
»eryedty  awarded  the  Bltver  Modal  of  the  Society  for  the  Encouragement  of  Arts, 
etc.,  "for  bin  Improved  clectro-magneUe  apparatus."  De6cril>ed  also  knAnnaU  t^ 
Philot,  Nov.  1S26»  VOL  zll.  new  serlee,  pp.  3^-361. 
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thiB  scienPG,  with  the  least  expense  of  galvanism,  evidently  requires 
some  additional  raodifientiori  of  apparatus,  and  particularly  in  those 
cases  in  which  powerful  magnets  eaonut  be  applied*  And  such  a 
modifieation  appears  to  me  to  be  obviouj?ily  pointe<l  out  in  tlie  c<3n- 
strnetion  of  ProfeKs<>r  Sehweigger's  Galvanic  Multiplier:  the  prin- 
ciples of  this  instrument  being  directly  applicable  to  all  the  experi- 
ments in  whieh  Mr.  Sturgeon's  improvement  fails  to  be  useful.'** 

The  eoils  employed  in  the  various  articles  of  apparatus  thus 
improved,  comprbed  usually  about  twenty  turns  of  fine  copjjer  wire 
wound  with  silk  to  prevent  metallic  contact,  the  whole  being  closely 
Ijound  togetlier.  To  exhibit  for  example  Anip&re  s  ingenious  and 
delicate  experiment  showing  the  directive  action  of  tlie  eartli  as  a 
magnet  on  a  galvanic  current  when  its  conductor  is  free  to  move, 
(usually  a  small  wire  frame  with  its  extremities  dipping  either  into 
mercury  cups,  or  into  merc'ury  channels,)  or  its;  simpler  modifica- 
tion, the  "ring^*  of  De  la  Rive,  (usually  an  inch  or  two  in  diam- 
eter and  made  to  float  freely  with  its  galvanic  element  in  its 
own  bath,)  the  eftect  was  strikingly  cnlianced  by  Henry's  method 
of  suspending  by  a  silk  thread  a  large  circular  coil  twenty  mches 
in  diameter,  of  many  wire  circuits  bound  together  with  ribf^ion,-^- 
the  extremities  of  the  wire  protruding  at  the  lower  part  of  the 
hoop,  and  soldered  to  a  pair  of  small  galvanic  plates;  —  when  by 
simply  placing  a  tumbler  of  acidulated  water  beneath,  he  aiused  the 
hoop  at  once  to  assume  (after  a  few  oscillations)  its  equatorial  posi- 
tion transverse  to  the  magnetic  meridian.  By  a  similar  arrangement 
of  two  circular  coils  of  different  diameters^  one  suspendcfl  witliin  the 
other,  Ampt>re*s  fine  dLscovery  of  the  mutual  action  of  tw^o  electric 
currents  on  each  other,  wiis  as  strikingly  displayed.  Such  was  the 
character  of  demonstration  by  which  the  new  Professor  was  accus- 
tomed to  make  visible  to  his  classes  the  principles  of  electro-magnet- 
ism: and  it  is  safe  to  say  tliat  in  simplicity,  distinctness,  and 
efficiency,  such  apparatus  for  the  lecture-room  was  far  superior  to 
any  of  the  kind  then  existing. 

Should  any  one  Ix"  disposed  to  conclude  that  this  simple  exten- 
sion of  Schweigger's  multiple  coil  was  unimportant  and  un meri- 
torious, the  ready  answer  occurs,  that  talented  and  skillful  electri- 


•  Trant,  Albany  IrutitiUe,  vol*  1.  pp.  22,  23;. 
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cians,  laboring  to  attain  tl^e  iT^ult,  had  for  six  years  failed  to  make 
such  an  extension,  Nor  was  tlie  i-esult  by  any  means  antecedently 
assured  by  Schweigger's  Buoeess  witli  the  galvanometer.  If  Stur- 
geon's improvement  of  economizing  the  battery  size  and  eonsuinp- 
tioHj  by  increasing  the  magnet  factor  (in  tliose  few  cases  where 
available) J  was  well  deserving  of  rewanl,  surely  Henry^s  improve- 
ment of  a  far  greater  economy ,  by  increasing  the  circuit  factor 
(entirely  ni^leetetl  by  Sturgeon]  deserved  a  still  higher  applause. 

In  a  subsequent  communication  to  Stlliman*s  Journal,  Henry 
remarks  on  the  results  announced  in  October,  1827: — "Shortly 
after  the  p a bli cation  mentioned,  several  other  applicatioiLs  of  the 
coil,  besides  those  describci^l  in  that  pajwr,  were  made  in  order  to 
increase  the  size  of  electro-magnetic  apparatus,  and  to  diminish 
the  necessary  galvanic  power.  The  most  interesting  of  these  w^aa 
its  application  to  a  development  of  magnetism  in  soft  iron,  much 
more  extensive  than  to  my  knowledge  had  been  previously  efiei'ted 
by  a  small  galvanic  element."  And  in  another  later  paper,  he 
repeated  to  the  same  effect:  "After  reading  an  account  of  the  gal- 
vanometer of  Schweigger,  the  idea  rx-curred  to  me  tJiat  a  much 
nearer  approximation  to  tlie  theory  of  Ampere  could  l*e  attained 
by  insnlating  the  conducting-wire  itself,  instead  of  the  rod  to  be 
magnetized;  and  by  covering  the  whole  surface  of  the  iron  with  a 
.  series  of  coils  in  close  contact/' 

The  electro-magnet  figured  and  deserilxd  by  Sturgeon  (in  his 
cx>mmunication  of  November,  1825,}  consis^c*d  of  a  small  bar  or 
stout  iron  wire  bent  into  a  fl  or  horse-shoe  form,  having  a  copper 
%vjre  wound  Imosely  aixiund  it  in  eighteen  turns,  with  the  ends  of 
the  wire  dipping  into  mcR^ur^^-cups  connected  wuth  the  respective 
poles  of  a  battery  having  130  square  inches  of  active  surface. 
This  was  probably  the  only  electromagnet  tlien  in  existence. 

In  June  of  1828,  Henry  exhibited  before  the  Albany  Institute  a 
sraall-sizcxl  electro-magnet  closely  wound  with  silk-covered  copper 
wire  about  one-thirtieth  of  an  inch  in  diameter.  By  thus  imsulat- 
iug  the  conducting  wire,  instead  of  the  magnetic  bar  or  con^,  he 
was  enabled  to  employ  a  oorapact  coil  in  close  juxtaposition  from 
one  end  of  the  horse-«hoe  to  the  other,  obtaining  thereby  a  much 
lai^er  numl>er  of  circuits,  and  with  each  circuit  more  neai-ly  at 
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right  angles  with  the  magnctio  axis.  The  lifting  power  of  tbia 
magnet  is  not  state*!,  thougti  it  must  obvioiLsly  have  Ijeen  much 
more  powerlui  than  the  one  tles^cribed  by  Sturge<jn. 

In  Mareh  of  1S29,  Henry  exhibited  before  tlie  Institute  a  some- 
what larger  magnet  of  the  same  eharaeter.  *'A  round  piece  of 
iron  about  one-quarter  of  an  inch  in  diameter  was  bent  into  the 
nsual  form  of  a  horse-shoe^  and  instead  of  loosely  eoiling  around  it 
a  few  feet  of  wire,  as  is  usually  describedj  it  was  tightly  wound 
with  35  feet  of  wire  covered  with  silkj  so  fis  to  form  about  400 
turns;  a  pair  of  small  galvanic  plates  which  could  be  dipped  into  a 
tumbler  of  dllutefl  acid,  wa.^  soldered  to  the  ends  of  the  wire,  and 
the  whole  mounted  on  a  stand.  With  these  small  plates  the  hoi'se- 
shoe  became  much  more  powerfully  magnetic  than  another  of  the 
same  size  and  wound  in  the  usual  manner,  by  the  application  of  a  bat- 
tery composed  of  28  plates  of  copper  and  zinc  each  8  inches  square/' 
In  this  case  the  coil  was  wound  upon  itself  in  sucoeasive  layers* 

To  Henry,  therefore,  belongs  the  exclusive  credit  of  having  first 
constructed  the  magnetic  ^^spooF'  or  ''bobbin,^*  that  form  of  coil 
fiinoe  universally  employed  for  every  application  of  electro-magnet- 
ism, of  induction,  or  of  magneto-electrics.  This  was  his  first  great 
contribution  to  the  science  and  to  the  art  of  galvanic  magnetization. 

In  the  latter  part  of  1829^  Henry  still  further  increased  the 
mimetic  power  derived  from  a  single  galvatiic  pair  of  small  size, 
by  a  new  arrangement  of  the  ajib  "  It  consisted  in  using  several 
strands  of  wire  each  covered  with  silk,  mstead  of  oue."  Euiploy- 
ing  a  hoi'se-shoe  formed  from  a  cylindrical  bar  of  iron  half  an  inch 
in  diameter  and  about  10  inches  long,  wound  with  30  feet  of  toler- 
ably fine  copjier  wire,  he  found  that  with  a  current  from  only  two 
and  a  half  square  inches  of  zinc,  the  magnet  held  14  pounds. 
Winding  upon  its  arms  a  second  wire  of  tlie  same  length  (30  feet) 
whose  ends  were  similarly  joined  to  the  same  galvanic  pair,  he 
found  that  the  magnet  liftal  28  pounds.  '*  With  a  pair  of  plates 
4  inches  by  6,  it  lifted  39  pounds,  or  more  than  fifty  times  its  own 
weight/'*     On  these  results  he  remarks: 

♦  It  mnsi  not  be  forgotten  that  at  tho  time  when  this  pxporimpntal  internet 
wjia  made,  the  «trongest  If  not  the  only  electro-magnet  in  Europf?  was  that  of 
Sturgeon,  capable  of  supporting  9  pounds,  with  IdO  aquare  Inches  of  £lne  flurflifCe 
In  the  battery. 
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"These  experiments  conclusively  proved  that  a  great  development 
of  magnetism  could  be  effected  by  a  very  small  galvanic  element^ 
and  also  that  the  power  of  the  coil  was  materially  increased  by  mul- 
tiplying the  number  of  wires,  M^ithout  increasing  the  length  of  each. 
Tlie  multiplication  of  the  wires  increases  the  power  in  two  ways: 
first,  by  conducting  a  greater  quantity  of  galvanism,  and  secondly, 
by  giving  it  a  more  proper  direction ;  for  since  the  action  of  a  gal- 
vanic current  is  directly  at  right  angles  to  the  axis  of  a  magnetic 
needle,  by  using  several  shorter  wires  we  can  wind  one  on  each  inch 
of  the  length  of  the  bar  to  be  magnetized^  so  that  the  magnetism  of 
each  inch  vnil  be  developed  by  a  separate  wire.  In  this  way  the 
action  of  each  particular  a3il  becomes  directed  very  nearly  at  right 
angles  to  the  axis  of  the  bar,  and  consequently  the  effect  is  the  great- 
est possible.  This  principle  is  of  rauch  greater  importance  when 
lai^  bars  are  used*  The  advantage  of  a  greater  conducting  power 
from  using  several  wires  might  in  a  less  d^ree  be  obtained  by  sub- 
stituting for  tliem  one  large  wire  of  equal  sectional  area ;  but  iu  this 
case  the  obliquity  of  the  spiral  would  be  much  greater,  and  oonse* 
quently  the  magnetic  action  less."  * 

But  in  the  following  year,  1830,  Henry  pressed  forward  his 
researches  to  still  higher  results.  Assisted  by  his  friend  Dr.  Philip 
Ten-Eyok,  he  proceeded  to  test  the  power  of  electro-magnetic 
attraction  on  a  larger  scale.  '^A  bar  of  soft  iron  2  inches  square 
and  20  inches  long  wjls  bent  into  the  form  of  a  horse-shoe  9  inches 
high;  (the  sharp  cilges  of  the  bar  being  first  a  little  rounded  by  the 
hammer ;)  it  weighed  21  pounds.  A  piece  of  iron  from  the  same 
bar,  weighing  7  pounds,  was  filed  j>erfectly  flat  on  one  surface  for 
an  armature  or  lifter.  The  extremities  of  the  legs  of  the  horse-shoe 
were  also  truly  ground  to  the  surface  of  the  armature.  Around  this 
horse-shoe  540  feet  of  copper  bell- wire  M^ere  wound  in  nine  coils  of 
60  feet  each ;  these  coils  were  not  continued  around  the  whole  length 
of  the  bar,  but  each  strand  of  wire  (according  to  tlie  principle  before 
meDtioned)  occupied  about  two  inches,  and  was  coiled  several  times 
bac^kward  and  forward  over  itself.     The  several  ends  of  the  wires 


•SllUnwwi'i  Am.  Jounuil  of  SHeruie,  Jan.  1831,  vol.  xlx.p.  402.  Th9  Uiree  niuaes— 
Araoo,  Stukgkon,  lind  HjufRY.-'inay  vrell  typify  tbe  Inliincy,  tbeyoulli,  and  Uie 
mattire  nukoliood^  of  ibe  electro-mikcu^t. 
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were  left  projecting,  and  all  numbered,  so  that  the  first  and  the  last 
end  of  eat'h  strand  might  be  readily  distinguished.  In  this  manner 
we  formed  an  experimental  magnet  on  a  large  scale,  with  which 
several  combinations  of  wire  could  be  made  by  merely  uniting  the 
different  projecting  ends.  Thus  if  the  second  end  of  the  first  wire 
be  soldered  to  tlie  first  end  of  the  second  wire,  and  so  on  through 
all  the  series,  the  whole  will  form  a  continued  coil  of  one  long  wire. 
By  soldering  different  ends,  the  whole  may  be  formed  into  a  double 
coil  of  half  the  length,  or  into  a  triple  coil  of  one-third  the  length, 
&c  The  horse-^hoe  was  suspended  in  a  strong  rectangular  wooden 
frame  3  feet  9  inch^  high  and  20  inches  wide." 

Two  of  tlie  wires  (one  from  each  extremity  of  the  legs)  when 
joined  together  by  soldering,  so  as  to  form  a  single  circuit  of  120 
feet,  with  its  extreme  ends  connected  with  the  battery,  produced  a 
lifting-power  of  60  pounds.  The  same  two  "wires  being  separately 
connected  with  the  same  batterj^  (forming  a  double  circuit  of  60  feet 
each),  a  lifting-power  of  200  pounds  was  obtained,  or  more  than 
three  times  the  power  of  the  former  case  witli  the  same  wire.  Four 
wires  (two  from  each  extremity  of  the  legs)  being  separately  con- 
nected with  the  battery  (forming  four  drcuits)  gave  a  lifting-power 
of  500  pounds.  Six  ^\^res  (Uiree  from  each  leg)  unitixi  in  three 
pairs  (forming  three  circuits  of  180  feet  each)  gave  a  lifting-power 
of  290  pounds.  The  same  six  wires  being  separately  connected  with 
the  battery  in  six  independent  circuits,  produced  a  lifting- jiower  of 
570  pounds,  or  very  nearly  double  that  of  the  same  wires  in  double 
lengths.  When  all  the  nine  wires  were  separately  attached  to  the 
battery  a  lifting-power  of  650  pounds  was  evoked.  In  all  these 
experiments  *'a  small  single  battery  was  used,  consisting  of  two  con- 
centric copper  cj^linders,  with  zinc  between  them;  the  whole  amount 
of  rinc-eurface  exposed  to  the  acid  from  both  sides  of  the  zinc  was 
two-fifths  of  a  square  foot;  the  battery  required  only  half  a  pint  of 
dilute  acid  for  its  submersion/' 

**In  order  to  ascertain  the  effect  of  a  very  small  galvanic  element 
on  this  large  quantity  of  iron,  a  pair  of  plates  exacUy  one  inch  square 
was  attached  to  all  the  wires;  the  weight  lifted  was  85  pounds," 
For  the  purpose  of  obtaining  the  maximum  attractive  power  of  this 
magnet^  with  its  nine  independent  coils,  "a  small  battery  formed 
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with  a  plate  of  zinc  12  inches  long  and  6  wide,  and  sarroimded  by 
cop[>er,  M'as  suljstitutcd  for  the  gtilvanic  element  used  in  the  former 
experiments;  the  weight  lifted  in  this  case  was  750  pounds.^'*  In 
illustration  of  the  feeble  power  of  the  magnetic  poles  when  exerted 
eei^rately,  it  was  found  that  with  precisely  the  same  arrangements 
giving  a  holding  power  of  750  pounds  to  the  double  contact  arma- 
ture, either  fo]e  alone  was  capable  of  sustaining  only  5  or  6 
pounds;  "and  in  this  case  we  never  succeeded  in  making  it  lift  the 
armature — weighing  7  pounds.  We  have  never  seen  the  circum- 
stance noticed  of  so  great  a  difference  between  a  single  pole  and 
b..nh;' 

Henry's  "  Qitanithf  **  Magnet  cmnpared  with  Molfs,--^  About  the 
same  time  that  Henry  was  developing  this  wonderful  power  in  the 
electro-magnet,  Dr.  Gerard  Moll,  Professor  of  Natural  Philosophy 
in  the  University  of  Utrecht,  was  engaged  in  a  similar  research. 
In  a  paper  published  in  the  latter  jKirt  of  1830,  he  states  that  his 
attentiou  was  dra\vu  to  tlie  electro-magnet  of  Sturgeon  in  1828, 
during  a  visit  to  London, f  "This  apparatus  I  saw  in  1828  at  Mr. 
Watkins's,  curator  of  philosophical  apparatus  to  tlie  London 
Uaiversity ;  and  the  horse-shoe  with  which  he  performed  tlie  ejcperi- 
ment,  became  capable  all  at  once  of  supporting  about  nine  pounds. | 
I  immediately  determined  to  try  the  effect  of  a  larger  galvanic 
apparatus  on  a  bent  iron  cylindriail  wire,  and  I  obtained  results 
which  appear  astonishing,  and  are — as  far  as  the  intensi^  of  mag* 
netic  force  is  concerned,  altogether  new*  I  have  anxiously  looked 
siuoe  that  time  into  different  scientific  continental  and  English  jour- 
nals, without  finding  any  furtlier  attempt  to  extend  and  improve 
Mr.  Sturgeon's  original  experiment/^  Moll's  fii^t  magnet^  a 
horse-shoe  formed  of  a  round  bar  of  iron  about  one  inch  thick,  was 
about  dgfat  and  one-ludf  inches  in  height,  and  had  a  wrapped  cop- 
per wire  of  about  one-eighth  inch  diameter  coiled  eighty-three 
times  around  it.     The  weight  of  the  Iior!>?e-shDe  and  wire  was  about 


•SinUnuui's  Am,J<mmai  t^Sd^mee^  Jan.  1S31«  toI.  xtx.  pp.  401, 405. 

^BibiioiMiiq^t  Vntvtraetl*  drt  Stietwn,  etc  BepL  1830.  vol.  xW,  ppw  19^85^  Also  JMto- 
tmr^  Jtmrrmi  t^^'^ewe^  Oct  1830. 

tlAi  the  Oate  rdbirea  to,  Henry  lind  already  exhibited  httom  th9  Albany  Iniil- 
Ittie,  a  mueh  more  pcvwermi  macnek) 
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five  pounds ;  of  the  armature,  about  one  and  one-fourth  pound ;  and 
with  a  single  galvanic  pair  wliot^e  acting  zinc  surface  was  about 
eleven  square  feet,  the  electro- magnet  supported  aljout  50  pounds* 
With  cautious  additions,  tlie  load  could  Ite  increased  to  75  poundiii. 
An  additional  galvanic  pair  of  about  six  square  feet  was  applied 
without  increasing  the  power  of  the  magnet.  Another  horse-shoe 
about  twelve  and  a  half  inches  in  height,  formed  of  a  rod  two 
and  one-fourth  incht^  in  diameter,  was  prepared  by  Professor  iloll, 
with  a  brass  wire,  one-eighth  of  an  inch  thick,  wound  around 
it  in  forty-four  coils;  the  weiglit  of  tlie  whole  Ijcing  about  twenty- 
six  pjunds.  With  the  galvanic  element  of  eleven  square  feet, 
this  magnet  lifted  185  pounds.  The  largest  load  this  magnet  was 
aftjerward  made  to  support  was  1 54  jwunds.  * 

As  soon  as  the  ao^^junt  of  Moll's  magnet  reacheil  this  country, 
(late  in  Octolier,  or  early  in  November,)  Hcnr}^  —  who  had  obtained 
and  had  publicly  exhibited  nearly  two  years  previously,  considera- 
bly higlier  results,  and  who  reali^sed  that  there  was  at  least  one  very 
imjiortaat  difference  of  construction  between  his  own  magnet  and 
that  of  the  Dutch  savant,  felt  it  a  duty  at  once  to  publish  the  details 
of  luH  own  researches,  in  a  more  puldic  form.  He  arxx^rdingly 
prtx-eede^l  in  the  latter  part  of  NovemixT,  1830,  to  write  out  a 
desfjription  of  hLs  former  experiments  and  results,  which  he  for- 
warded to  Silliman's  Ameri<^n  Journal  of  Science,  (then  publishetl 
only  quarterly,)  in  time  for  insertion  in  the  forthcoming  number  of 
tliat  journal,  for  Jan  nary,  1831;  causing  a  eopy  of  Professor 
MolFs  pijier,  taken  from  Brewster's  Etlinburgh  Journal  of  Science 
for  Octob»er  1830,  to  be  inserted  in  the  same  numlxr.  At  the  con- 
clusion of  his  own  article  he  remarks;  **The  only  effect  Professor 
MolFs  pajx^r  has  had  over  these  investigations,  has  been  to  hasten 
their  publication:  the  principle  on  which  they  were  institnted  was 
known  to  us  nearly  two  years  since,  an<l  at  that  time  exhibited  to 
the  Albany  Institute/* 

Comparing  now  Moll's  results  with  Henry's,  ^ — we  find  that 
Henry's  magnet  of  November  or  Decemlxjr,  1829,  (a  lialf-inch  bar 

•  Brewster'a  Edinburgh  Jour.  S(*l.  U<.*t.  ISW,  vol.  HI.  n.  8.  pp.  200*211.  Ao  account  of 
MoLL'8  mugnct  Is  ala>o  given  Ip,  tho  AnnfU<^9  dc  Chimie  ct  c/«  Jf^fMique^  1SS2,  vol,  i- 

pp.a24-sas. 
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of  iron  covered  with  several  strands  of  wire,)  excited  by  a  galvanic 
pair  of  one-sixth  of  a  fiqoare  foot  of  zinc  surtaee^  sustaiued  39 
pounds,  or  more  than  fiftj^  times  ita  own  weight;  while  Moll*s  mag- 
net of  about  double  tlie  dimensions,  employing  elev^en  square  feet 
of  battery,  lifted  only  75  pounds^  or  fifteen  times  its  owti  w^eight. 
That  is,  Henry's  magnet  %vliile  about  only  one-seventh  of  the  weight 
of  Mollis  (without  their  wrappings)  supported  raore  than  half  the 
load  of  the  latter.  Or  comparing  their  larger  magnets,  —  while 
Mollis  twelve  and  a  half  inch  magnet  (of  two  and  a  quarter  inch 
iron)  lifted  as  its  greatest  effort  154  pounds,  (a  result  wth  which 
the  author  justly  felt  elated^)  Henry's  nine  and  a  half  inch  magnet 
(of  about  the  same  sized  iron)  lifted  750  pounds;  or  about  five 
times  its  maximum  load.  But  the  most  surprising  contrast  between 
the  t^vo  series  of  experiments,  resulting  from  their  different  systems, 
Avas  the  enormous  difference  of  battery-power  respectively  applied ; 
—  Moll  pushing  his  up  to  seventeen  square  feet, — Henry  reduc^ 
ing  his  in  the  first  case  to  one-sixth  of  a  square  foot,  and  in  the 
latter  case  obtaining  his  fiv^e-fold  duty  with  one-eleventh  of  the 
quantity  of  galvanic  current.  The  philosopher  of  Utrecht,  though 
he  evidently  realizeil  with  him  of  Albany,  the  importance  of  close- 
winding,  employ  eel  but  a  single  layer  of  coil.  The  latter,  by  means 
of  well-considered  trials  had  ascertained  the  great  increase  of  mag- 
netic force  resulting  from  a  considcnible  nural)er  of  coils.  On  the 
theoretical  grounds  assigned  by  Henry  therefore,  MolKs  single 
conducting  wire  of  one-eighth  inch  diameter,  while  elect ricall if 
equivalent  to  some  half  a  dozen  of  Henry^s  conducting  wires  (of 
tlic  same  length  and  collective  weight)  would  be  m«^d/c43i/y inferior 
thereto — for  etjual  iron  cores. 

Notwitlistanding  that  Henr}''^s  sua^esses  were  thus  both  earlier 
and  more  brilliant  than  those  of  Moll,  the  two  names  are  usually 
associated  togetljer  by  European  writers  in  treating  of  the  develop- 
ment of  the  nm^net.* 


^Fahaday  in  Bubsequently  InvcAtt^tlDg  the  oondltlonfl  of  gulvatiio  Induction, 
referred  with  approtmtlcm  to  the  inrigtietii  of  Moi,i,  and  He^^ry  as  best  calcutaled 
to  proUuco  llio  efTccLs  sougltiL  In  construcLlng  his  duplex  hellcea  for  observing 
the  direction  of  the  intiuced  current,  he  however  adopted  Henry's  method  by 
winding  twelve  colin  of  copper  wire  each  twenty-«even  feet  lonff— one  upon  tb© 
other  (PA«.  Tmns,  Roy.  Soc.  Nov.  24, 183t,  toI.  cxxll.  (for  1882.)  pp.  139,  nod  138.  ffl>* 
ptffiffMfital  lUaearchcM,  etc.  vol.  i.  urt.  <],  p.  3;  and  art,  ^,  p*  15,} 
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JTmry's  '^iTdmsUy*^  Magnd. — But  Henry's  remarkable  pajier 
of  January,  1831,  contains  still  another  original  eontribution  to  the 
thiHjry  and  practice  of  electro-magnetics,  no  less  impc»rtaiit  than  his 
invention  of*  the  magnetic  spcKiL  While  Moll  had  endeavored  to 
induce  strong  magnetism  by  the  use  of  a  powerful  "qnaatity  *'  bat- 
tery, Henry  had  labored  to  derive  from  a  minimum  galvanic  ]>ower 
its  maximum  magnetizing  effect ;  and  in  his  varied  experiments  on 
these  two  factors,  he  di.^t^vered  very  curious  and  unsuspected  rela- 
tions between  thera.  A  great  majority  of  invastigators — after 
having  definitely  ^iscertaineil  the  striking  fact  of  tho  great  inferi- 
ority iu  magnetizing  power,  of  a  single  long  continuous  coil,  to  a 
proportionally  ghortened  circuit  of  multiple  coils, —  would  naturally 
have  been  led  to  abandon  all  further  investigation  of  the  feebler 
system,  Henr)^  liowevcr  recognized  in  this  a  field  of  instructive 
inquiry :  and  for  the  first  time  showed  that  the  coil  of  short  and 
numerous  circuits,  least  affected  by  a  battery  of  many  pail's,  was 
on  thectjutrary  most  responsive  to  a  single  galvanic  element ;  while 
the  single  extended  coil,  least  influenced  by  a  single  pair,  w^as  most 
ejccited  by  a  battery  of  numerous  elements. 

The  illustrious  Laplace  had  suggested  to  Anipdre  in  1820, — 
immediately  upon  the  discovery  of  tlie  galvanometer,  that  it  would 
be  desirable  to  test  the  deflection  of  the  needle  through  a  long  cir- 
cuit of  conjunctive  wire.  The  latter  having  made  the  ex{>eriment 
''through  a  very  long  conducting  wire/'  (the  length  of  which  is 
DOt  stated,)  and  having  found  the  result  "  completely  sucx^essful," 
had  remarked  in  a  paper  presented  to  the  **  Royal  Academy  of  Sci- 
ences," October  2nd,  1820,  that  by  sending  the  galvanic  current 
through  long  wires  connecting  two  distant  stations,  the  deflections 
of  inclosed  magnetic  needles  would  constitute  very  simple  and  efB- 
cient  signals  for  an  instantaneous  telegraph.* 

Peter  Barlow  the  eminent  English  matliernatician  and  magnetician 
taking  up  the  suggestion,  had  endeavored  more  fully  to  test  its  pnic- 
ticability.  He  has  thus  Btatetl  the  result:  "In  a  very  early  stage  of 
electro- magnetic  experiuients  it  had  been  suggestetl  that  an  instan- 
taneous telegraph  might  be  established  by  means  of  conducting  wires 
and  compasses.     The  details  of  this  contrivance  are  so  obvious,  and 
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the  principle  on  whidi  it  1"*  founded  so  well  iinclerstrKxlj  that  there 
was  only  one  question  which  could  render  the  result  doubtful ;  and 
this  was, —  is  there  any  diminution  of  effect  by  lengthening  the  con- 
ducting wire ?  It  had  heen  said  that  tlie  electric  fluid  frnm  n  common 
[tin-ibil]  electrical  battery  had  been  tmnsmitte<l  through  a  wire 
four  miles  in  length  without  any  sensible  diminution  of  effect,  and 
to  every  appeju-ance  iujritantaneously;*  and  if  this  should  be  found 
to  be  the  case  with  the  galvanic  circuity  then  no  question  c*ould  be 
entertained  of  the  practicability  and  utility  of  the  suggestion  above 
adverted  to.  I  was  therefore  induecKl  to  make  the  trial ;  but  I  found 
snch  a  sensible  diminution  with  only  200  feet  of  wire,  as  at  once  to 
convince  me  of  the  impracticability  of  the  scheme.  It  led  me  how- 
ever to  an  inquiry  as  to  the  cause  of  this  diminution^  and  the  laws 
by  which  it  is  governed, "f 

Henry  in  his  researches  just  referred  to,  (assisted  by  his  friend 
Dr.  Ten-Eyck,)  employed  a  small  electro- magnet  of  one-quarter 
inch  iron  **' wound  with  about  8  feet  of  copper  wire,''  Exc-ited 
with  a  single  pair  ^*  composed  of  a  piece  of  zinc  plate  4  inches  liy 
7,  surrounded  with  copper/^  (about  56  square  inches  of  zinc  sur- 
faoCj)  the  magnet  sustained  four  pounds  and  a  half.  With  alx»ut 
5(XJ  feet  of  iusulatetl  coiukt  wire  (0,045  of  an  inch  in  diameter) 
interposed  between  tlie  battery  and  the  magnet,  its  lifting  power 
was  reduced  to  two  ounces; — or  aljout  36  times.  With  double 
this  length  of  wire,  or  a  little  over  1000  feet,  interposed,  the  lifting 
|x>wer  of  the  magnet  was  only  iudi"  au  ounce;  (bus  fully  confirm- 
ing  the  results  obtainetl  by  Barlo\v  witli  the  galvanometer.    With 


•(Saxva  In  1768,  had  Buccessfully  worked  an  ©lectrlc  l^legmph  from  Madrid  to 

Amnjlie*,— a  dlntanceofifl  inHcs.  (Turnbu  1 1  "s  Elrrtro-Mftffnetic  Telef/raph,  2iid.  ud,  IS53, 
pp.  21/22.)  FrlctUxial  or  niwlianicul  oltM^trlf^lty  does  not  oT>serveOnM"8  law  of  resist- 
unee.  The  only  drawback  to  lla  iippUcatlon,  Jb  the  greatly  Increased  dlMculty  of 
InBulnLtlfon.J 

t"Ou  the  I41WS  of  Electro-ma^?nelic  Action/'  Edinburgh  PhitoaopMc€it  Journal, 
JiiTi.  ISii,  vol.  xli.  pp.  riXJ-llX  In  oxplanftlion  and  Justillcalloii  of  this  discouraging 
Judgment  from  fioh^liftnaiilborily  in  mu^jnetk-s,  it  muiiit  bc:  remerohered  thatbotb 
In  tbP  galvanometer  and  in  ibe  cloctrt»-inaj;n(?l,  the  coll  best  caleulaled  to  produce 
large  eirect*i»  wim  tlmt  of  b*«st  resiiitance;  wbicb  unAirluruitely  was  not  that  l>i?st 
adapted  to  u  long  circuit.  On  the  otlicr  hand,  the  most  efficient  magnet  or  galva- 
nometer was  not  found  to  be  Improved  In  re«ult  by  Incretislng  tho  number  of  gal- 
vanic elemenlit.  Bahlow  In  hU  inquiry  as  to  the  "law  of  diminution*'  wa;j  led 
(orroneoualy)  to  regard  the  rc^istjince  of  the  ctmductlug  wire  as  Increasing  In  thu 
miio  of  the squart  root  of  its  length,    (pp.  110»  11 L) 
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a  femall  galvanic  pair  2  itiehes  scjuare,  acting  through  tlie  same 
length  of  wire  (over  lOOU  ft^t,)  **  the  niagnetism  was  scarcely  ob- 
servable in  the  horse-shoe,"  Employing  next  a  trough  battery  of 
25  pairs,  having  the  same  zinc  snrfac*e  as  previously,  the  magnet  in 
direct  connection,  (which  t>efore  had  supported  four  and  a  half 
ji4^undsj)  now  liftjed  but  seven  ounces; — not  rjuite  half  a  i-MJimd. 
But  with  the  1060  ft^t  of  copi>er  wire  (a  little  more  than  one*fiftli 
of  a  mile)  suspended  sevend  times  acrot^s  the  large  room  of  the 
Academy,  and  pla^-ed  in  the  galvanic  circuit,  the  same  magnet  sus- 
tained eight  ounces:  that  m  to  say,  the  current  from  the  galvanic 
trough  pnxliHXHl  greater  maguetic  effect  after  traversing  this  lengtli 
of  wire,  than  it  did  without  it* 

"From  this  experiment  it  appears  that  the  current  from  a  gal- 
vanic trough  is  mpaijle  of  producing  greater  magnetic  effect  on 
soft  iron  after  traversing  more  than  one-fii*th  of  a  mile  of  inter- 
vening wire  than  when  it  passes  only  through  the  wire  surrounding 
the  magnet.  It  is  pissible  that  the  different  states  of  the  trough 
with  re!^[>ect  to  dryness  may  have  exerted  some  influence  on  this 
remarkable  re*;nlt;  but  that  the  effect  of  a  current  from  a  trough  if 
not  increased  is  but  slightly  diminished  in  pa^ssing  through  a  long 
"sdre  is  certain,*'  And  after  spccniatiug  on  this  new  and  at  the 
time  somewhat  paradoxical  result,  suggesting  that  **a  current  from 
a  trough  pos.sesses  mf>re  'projectile'  force  (to  use  Professor  Hare's 
expression,)  and  approxi  mates  somewhat  in  *  intensity'  to  the  elec- 
tricity from  the  tM3iumon  machiiie/^  Henry  concludes :  '*  But  be 
this  as  it  may,  the  fact  that  the  magnetic  action  of  a  current  from 
a  f rough  is  at  h.nst  not  sensibly  diminished  l)y  passing  through  a  long 
wircj  is  directly  appli(*al>ie  to  Mr.  Barlow's  projw^t  of  turming  an 
electro-magnetic  telegraph ;  *  ami  it  is  also  of  material  consec|uenee 
in  the  construction  of  the  gtdvanic  (?oiL  From  these  exj^erimenta 
it  is  evident  that  in  forming  the  c*jil  we  may  either  use  one  very 
long  wire  J  or  sc%'cml  sht>rter  ones,  as  the  circumstances  may  require: 
in  the  first  case,  our  galvanic  tx>mbiiiation  must  consist  of  a  num- 


•f  Really  AMPfcB»"ft  project,  not  Barlow's.  In  %  inbs«iuent  paper  Hekry  cor- 
rected thin  unusloti  by  saying.  *M  callfd  It  *Barlow*8  project/  when  I  ought  to 
have  stated  that  Mr.  Barlow's  InveiitlguLloii  merely  tended  to  disprove  the  poesi- 
billty  of  fh  tclegmph/'] 

ir. 
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ber  of  plat<?s  so  as  to  give  *  projectile'  force;  in  the  second,  it  must 
be  formed  of  a  single  jmir.'*  * 

The  importiinfe  of  this  discovery  can  hardly  l>e  overestimated. 
The  magnetic  ^*9|kmi1"  of  fine  wire,  of  a  length — tens  and  even 
hundreds  of  times  that  ever  before  employed  for  this  pnqioee, — 
was  in  itself  a  gift  to  seience,  whieh  really  forms  an  epoeh  in  the 
history  of  electro-magnetism.  It  Is  not  too  much  to  say  that 
almost  every  advancement  which  has  lieen  made  in  this  fruitful 
brancJi  of  physics  since  the  time  of  Sturgeon  Is  happy  iniprr>ve- 
nicDt,  from  the  earliest  researches  of  Faraday  downward,  has 
been  directly  indebted  to  Henry's  magnets.  By  means  of  the 
Henry  '* spoor*  the  magnet  almost  at  a  Ixiund  was  developed  from 
a  feeble  childhood  to  a  vigorous  manhood.  And  so  rapidly  and 
generally  was  the  new  form  intrwloccHl  alrroad  among  experimen- 
ters, few  of  wlioni  had  ever  setm  the  pa|)ers  of  Henrj',  that  proba- 
bly very  few  indeetl  have  l>een  aware  to  whom  they  were  really 
indebted  for  this  familiar  and  powerful  instrumentality.  But  tlie 
historic  fact  remains,  that  prior  to  Henry's  exix'riment^  in  1S29, 
no  one  on  either  Ijemisphere  had  ever  thought  of  winding  the  limbs 
of  an  electro-magnet  on  the  principle  of  the  ''bobbin,"  and  not  till 
after  the  publicMion  of  Henry's  method  in  January  of  1831,  >vaB 
it  ever  employed  by  any  EiiroiK^an  physicist.! 

But  in  addition  to  tliis  large  gift  to  sciencci  Henr}'  (as  we  have 
seen)  hns  the  pre-eminent  claim  to  |KipuIar  gratitude  of  having 
first  practicfiUy  workixl  out  the  JiiiLTing  1  unctions  of  two  entirely 
different  kinds  of*  elc^'tro-magnet:  the  one  surrounded  with  numer- 
ous coils  of  no  great  lengtlij  designatetl  by  hira  the  "quantity" 
magnet,  the  other  surrounded  with  a  etmtinuous  coil  of  very  great 
lengtli,  designatetl   by  liim  ihu  *^ intensity"   magnet. J     The   latter 

•Sniimftn>  Am.  Jour.  Set  Jais.  im,  vol,  3£lx.  pp,  408, 404* 

tHEXBY*s  ** spool"  magrnet  appears  to  have  been  Introduced  into  France  by 
PoiriLL.ET  in  1832.  Xoutfau  Bulletin  det  Sbieiwr*.'  public*  par  la  SocK'td  PbUoma- 
tlqu©  do  Parlu,  R<5ftnee  of  2kl  Juno,  1832,  p.  127.  In  PoolUeCs  ElSmHiU  de  Ph)/- 
tique  Exptrimentalr,  Iblrd  edition,  publli^hed  In  1837,  (vol.  I,  p,  572,)  the  dale  of  tbts 
magnet  Is  Inadvertently  given  as  1831;  un  tuaccumry  wbk-U  ihoagh  unliup<3rt4int, 
Ifl  perpetuated  in  every  subsequent  edition  of  tluit  popular  text-book.  In  Uie 
iKcond  edition,  published  In  1832,  no  allufilon  to  ilie  magnet  occurs. 

X'Mn  deKrlblng  the  results  of  my  exjierinientii  the  terras  *lnten»ity'  and 
'qufintlty*  magnets  were  Introduced  to  avoid  clrcumloeution,  and  were  lnlend<>d 
to  be  used  merely  in  a  teehnlcat  sense.    By  the  intrnHlif  magnet  I  designated  a 
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and  feebler  system  (requiring  for  its  action  a  battery  of  numeroiis 
elements,)  was  shown  to  have  the  singular  capabiUty  (never  before 
suspected  nor  imagined)  of  subtile  excitation  from  a  distant  source. 
Here  for  the  fir^t  time  is  experimentally  astal)li8lied  the  important 
principle  tluit  there  must  lie  a  i»roportion  l>etween  the  aggregate 
internal  rc^istantx;  of  the  battery  and  the  whole  external  resistance 
of  the  conjunctive  wire  or  conducting  circuit;  with  the  very  impor- 
tant practical  consequence,  tliat  by  combining  with  an  "intensity" 
magnet  of  a  single  extendcil  fine  aiil  an  "intensity 'M>attery  of 
many  small  paii^,  its  electro-motive  force  enables  a  very  long  con- 
ductor to  V>e  era  ploy  e<l  without  s*!nsible  diminution  of  the  effect.* 
This  %vas  a  xery  important  though  uncanseious  experimental  con- 
firmation of  the  mathematical  the<:jry  of  Ohm,  embodied  in  his 
formula  expressing  the  relation  between  ele<'trie  flow  and  electric 
resistance,  which  though  propcjunded  two  or  three  years  previously, 
failed  for  a  long  time  to  attract  any  attention  from  the  scientific 
world,  t 

Never  should  it  Im^  fiirgotten  that  he  w^ho  first  exalted  the  "quan- 
tity" magnet  of  Sturgeon  from  a  power  of  twenty  p:>unds  to  a 
power  of  twenty  hundred  pountls,  was  the  absolute  creator  of  the 
"intensity"  magnet j  and  that  the  principles  iuvolvwl  in  this  crea- 
tion, constitute  the  indispensable  basis  of  every  form  of  the  electro- 


pletie  of  soft  Iron  so  Burrounded  wUh  wire  thnt  It-ii  magnetlo  power  ooutd  \m 
ctilU'd  Inlo  oiMvpatlon  by  an  'lutenfiUy'  bfiilery;  and  hy  a  quarUitif  niiig^net.  a  piece 
of  Iron  so  fiurroundcd  by  a  numtt'er  of  separato  colla  that  lt«  mat^netism  could  bo 
fully  developed  by  a  *  quantity''  battery."  {Sm(th»on(an  Meport  for  18GT»  p.  lOIL) 
Theae  terms  though  nomewhat  unttquated  and  gcncmlly  discarded  by  recent 
writers,  are  stlU  very  cc»nvenlent  designations  of  the  two  clasnett  of  acUon,  both 
In  the  battery  ami  in  the  magnet.    See  *' Supplement,"  Note  B. 

•Beyond  n  certain  maximum  length  there  ts  of  course,  a  decrease  of  power  for 
each  piirttcullor  coll  of  the  *' Intensity*'  mugnet»  proportioned  to  tbe  Increased 
resistance  of  a  long  eonductor;  but  the  magnetizing  effect  has  not  been  found  to 
be  diminished  In  the  ratio  of  Its  length.  In  a  very  long  wire,  the  magnetising 
Influence  (with  a  nuitnble  •*  InteuKUy  "  bAttery)  appears  to  be  Inversely  proportioned 
to  the  tquare  of  the  length  of  the  conductor^ 

fGEoRG  SiMox  Ohm,  professor  In  physics  at  Munich*  published  at  Berlin.  In 
1827,  his  *'riaIvanisehG  Kettc,  mathcraatlseh  bearbcitot:"  and  In  the  following 
year,  he  published  a  siipplemenLary  ptiper  entitled  "Kiiehtriige  %n  seiner  mathe- 
maiischen  Bearbeltong  der  galvanlRcbiti  Ki'Mc;''  in  Kix^lnev'%  Arvhit?  fiir  gesammle 
NahtrUfhrei  (8vo»  Kilrnberg;)  1S2S,  vol.  xlv,  pp.  475-ilW.  Fourteen  ye4irs  after  tlie 
publication  of  the  former  memoir,  this  elaborate  discussion  was  for  tbe  first  time 
translated  into  English,  by  Mr*  William  Francis.  (**Th0  Galvanic  Circuit  lnve»> 
tlgated  mathematical  I  y/*  Taylor's  SderUifte  MemoirM^  etc*  London,  1841,  vol.  If. 
pp.  401-50a-) 
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magnetic  telegraph  sint*  mventeil.  Thoy  settleil  satisfactorily  (in 
Barlow's  phrase)  tlie  "only  question  which  could  render  the  result 
doubtful ;"  and  though  derived  from  the  magnet,  were  obviously 
as  applicable  to  the  galvanometer  needle**  Professor  Moll,  the 
foremost  of  Europeans  in  the  eleetro-niagnetie  chase,  and  close 
upon  the  heels  of  Henrys  in  one  portion  of  his  researches,  pro- 
duced a  powerful  **  quantity  **  magnet,  but  one  hopelessly  and  radi- 
cally incapacitated  from  any  such  application. 

It  is  idle  to  say  in  disparagement  uf  these  successes,  that  in  the 
competitive  race  of  numerous  distinguished  investigators  in  the  field, 
diligently  searf*hing  into  the  conditions  of  the  new-found  agency, 
the  same  results  would  sooner  or  later  have  been  reached  by  others. 
For  of  what  discovery  or  invention  may  not  the  same  be  said? 
Only  those  who  have  sought  in  the  twilight  of  mR^rtainty,  can 
appreciate  the  vast  economy  of  effort  by  prompt  direti'tions  to  tlie 
path  from  one  who  has  gained  an  advance.  Not  for  what  might  be, 
but  for  the  actual  bestowal,  does  he  who  fii^t  grasps  a  valuable  truth 
merit  the  return  of  at  least  a  grateful  reaignition. 

If  these  results  apparently  so  simple  when  announced  by  Hejiiy, 
have  never  been  justly  appreciated  eitlier  at  home  or  abroad,  no 
such  complaiiit  ever  est^nped  their  author.  No  such  thought  seeras 
ever  to  have  occurred  to  his  artless  nature.  For  him  the  oue  suffi- 
cient incentive  and  recompense  was  the  advancement  of  himself  and 
others  in  the  knowledge  of  nature's  laws.  Witli  the  telegraph  con- 
sciously within  liis  grasp,  he  was  well  content  to  leave  to  others  the 
glory  and  the  emoluments  of  its  realization. 

At  the  beginning  of  the  year  1831,  Henry  had  suspended  around 
the  walls  of  one  of  the  upiK^r  rooms  in  the  Albany  Academy,  a  mile 
of  copper  bell-wire  interposetl  in  a  circuit  between  a  small  Cruick* 
shanks  batterj-  and  an  **intensit>*'^  magnet  of  continuous  fine  coil.  A 
narrow  steel  rod  (a  permanent  magnet)  pivoted  to  swing  horizontally 
like  the  c*ompiiss  nei^dle,  was  arrange^l  so  that  one  end  remaineei  in 


•"For  clrcuIU  of  small  resistance,  galvaiionietera  of  small  resistaii<^  must  be 
used.  For  cfrcuUs  of  larga  refllstanco,  galTanomclers  of  large  resistance  must  also 
be  used;  not  tbat  their  resistance  is  aoy  ndvantiige,  but  berjiuso  we  cannot  have  a 
giilvanotneler  adapte^l  to  Indlcitle  very  «miiU  mrrenlA  witliout  having  a  very  lnjif** 
number  of  turns  in  ttio  eoil,  and  this  involves  neceasarlly  a  largo  reslstJiince/* 
Professor  F.  J enkin^  Stectrieii}/  and  Maffnettjon,  limo.  London,  and  New  York,  187S, 
chap.  IV.  sent,  8,  p.  89. 
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contact  with  a  leg  of  the  soft  iron  enre^  while  near  the  opposite  end 
of  the  compass  rod^  a  small  stationary  office-l>ell  wa^  plat'ed.  At 
each  excitation  of  the  electro-magnet,  the  compass  rod  or  needle  was 
repelled  from  one  hg  (by  its  similar  magnetism)  and  attracted  by 
the  other  leg,  so  that  its  free  end  tapped  the  belL  On  a  reversal  of 
the  current^  the  compass  rod  moved  back  to  the  opposite  leg  of  the 
electro-magnet*  This  simple  device  the  Professor  was  siecustomed 
to  exhibit  to  his  classes,  diiriog  the  years  1831  and  1832,  in  illus- 
tration of  the  facility  of  transmitting  signals  to  a  distance  by  the 
swift  action  of  electro-magnetism,* 

Henrj"  regarded  his  ** quantity^'  magnet  as  being  scieniificalli/ 
more  important  tJian  his  ^* intensity"  magnet;  and  his  success  in 
ccinstrncting  such,  of  almost  incretlible  power,  caused  numerous 
requisitions  on  his  skill.  In  April,  1831,  Professor  Silliman  pub- 
lished in  his  JouTTial  '*An  Account  of  a  large  Electro-Mtignet  made 
for  the  Ijalxirator}^  of  Yale  College/'  under  his  charge.  Tlie  iron 
horseshoe  about  one  foot  high  w^as  made  from  a  three-inch  octagonal 
bar  30  inches  long ;  and  wlls  wrapped  with  26  strands  of  copper 
wire  each  about  28  feet  long.  When  duly  e.xeitctl  by  a  single 
galvanic  element  consisting  of  concentric  cylinders  of  copper  and 
zinc,  presenting  about  five  square  feet  of  active  surface,  the  magnet 
lifted  2,300  pounds,  more  than  a  ton  w^eight.  For  reversing  the 
polarity  of  the  magnet,  aduplietite  battery  was  opposit<^ly  connected 
with  extensions  of  the  ends  of  the  coils,  so  that  either  battery  could 
be  altt^mately  dipped.  With  a  load  of  5(>  pounds  suspended  from 
the  armature,  the  poles  of  the  magnet  could  be  so  rapidly  reversed, 
that  the  weight  w^ould  not  fall  during  the  interval  of  inversion. 
Professor  Silliman  remarks  of  the  maker:  ''He  has  the  honor  of 
having  constructed  by  far  the  most  puwerful  magnets  that  have  ever 
been  known;  and  his  last,  weighing  (armature  and  all)  but  82| 
pounds,  sustains  over  a  ton; — wliich  is  eight  times  more  powerful 
than  any  magnet  hitherto  known  in  Europe.'' t      ^^^  Sturgeon 

•For  an  aoeonnt  oTHKitRT's  r«1iitlon  to  the  electro-nuigiietlc  Telegraph,  see  "Sup- 
plement/' Note  C- 

tSnilmiiTi'ii  Am.  Jour,  SH.  Aprn,  1831,  voL  xx.  p.  301.  MrlaHveli/,  Bome  of  Henrt*» 
smaller  magnets  vrere  many  tlmea  more  fjowerTal  rlian  tliit«.  A  miniature  one  mado 
by  Pr.  Ten*Eyck  wnder  Mb  direction,  dustalned  auO  times  Its  own  weight ;  and  one 
still  smaller.  Bustainetl  more  than  400  limes  its  own  weight!  fSJlL  Am,  Jour,  ScL 
YoL  xlx,  p.  407,) 
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(the  true  foster-fatber  of  the  magnet)  thus  heralds  the  Yale  College 
triumph :  **By  dividing  about  800  feet  of  eonductmg  wire  ioto  26 
stnmds  and  forming  it  into  as  many  separate  ooils  around  a  bar  of 
soft  iron  about  60  pounds  in  weight  and  properly  bent  into  a  horse- 
shoe fornij  Professor  Heiirj^  hm  bec?n  enabled  to  produce  a 
magnetic  foree  which  completely  ecli]:^es  every  other  in  the  whole 
annals  of  magnetism;  and  no  parallel  is  to  be  found  since  the 
miraculous  suspension  of  the  celebrated  oriental  impostor  in  his  iron 
coffin/ *  * 

The  first  Electro-magnetic  Engine. — Among  his  ingenious  applica- 
tions of  the  new  jwwer,  Henry's  invention  of  tlie  Electro-magnetic 
Engine  should  here  be  noticed.  In  a  letter  to  his  friend  Professor 
Silliman,  he  says:  *'I  have  lately  succeeded  in  producing  motion 
in  a  little  machinCj  by  a  power  which  I  believe  has  never  before 
been  applied  in  mechanics,  —  by  magnetic  attraction  and  repulsion/' 
The  device  consisted  of  a  horizontal  s^oft  iron  bar,  about  seven 
inches  long^  pivoted  at  its  middle  to  oscillate  vertically,  and  cloeely 
wrapped  with  thi*ce  strands  of  insulated  copper  wire,  whose  ends 
y^'Qre  made  by  suitable  extensions  to  project,  and  bend  downward  at 
either  end  of  the  beam  in  rev^ersed  pairs,  so  as  conveniently  to  dip 
into  mercury  thimbles  in  connection  with  the  plates  of  the  battery. 
Two  upright  permanent  magnets  having  the  same  polarity,  were 
secured  immediately  under  the  two  ends  of  the  oscillating  barj 
but  separated  from  them  by  about  an  inch*  So  soon  as  the  circuit 
was  completed  by  the  depression  of  one  end  of  the  oficilJating  electn*- 
magnetic  bar,  a  repulsion  at  this  end  c(j-o|>erating  witli  an  attraction 
at  the  opposite  end,  caused  immediately  a  contrary  dip  of  the  bar, 
which  by  reversing  the  polarity  of  this  magnetic  beam,  thus  pro- 
duced a  consttint  rociprtx*ating  action  and  movement.  The  engine 
beam  oscillated  at  the  mta  of  75  vibrations  per  minute  for  more 
than  an  hour,  or  as  long  as  the  battery  current  was  maintained.! 
This  simple  but  original  device  comprised  the  first  automatic  pole- 


•  I^ilosopK  Moffosine:  and  A nntils,  Mtktcii,  1832,  vol.  xl.  p,  lOtl.  Hkjtkt'S  "qtiantl ly ** 
WLBgnet  waB  al  once  adopted  by  Faraday  In  bis  researclios,  as  well  as  by  the  oonil- 
nenlAl  electrfcians*  and  his  device  of  tnuIUple  colls  fa  stUl  recognised  as  the  iyeted 
best  adapted  for  powerfal  ma^netlEation,    See  "  fiupplement,''  Notje  D. 

fBlUi man's  Am,  Jour.  Sci,  July,  1^1.  vol.  xx.  pp.  Mi-Ul 
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changer  or  commutator  ever  applierl  to  the  galvanic  battery, — an 
essential  element  not  merely  in  every  variety  of  the  electro-magnetic 
machine,  but  in  every  variety  of  magneto-electric  apparatus,  and  in 
every  variety  of  tlie  highly  useful  induction  apparatus. 

In  an  interesting  *' Historical  Sketch  of  the  rise  and  progress 
of  Electro-magnetic  Engines  for  propelling  machiuery;"  by  the 
distinguished  philosopher  James  P*  Joule,  he  remarks:  **Mr, 
Sturgeon's  discovery  of  magnetizing  bars  of  soft  iron  to  a  con- 
siderable |K)wer,  and  rapidly  changing  their  polarity  by  miniature 
voltaic  batteries,  and  the  subsequent  impro\'ed  plan  by  Profe^^or 
Henry  of  raimng  the  magnetic  a(?tion  of  s<jft  iron, — develoiied 
new  and  inexhaustible  souri^s  of  force  which  appeared  ea.sily  and 
extensively  available  as  a  mechanical  agent;  and  it  h  to  the  ingen- 
ious American  philosopher  above  named,  that  we  are  indebted  for 
the  first  form  of  a  working  model  of  an  engine  upon  the  principle 
of  reciprocating  polarity  of  soft  iron  by  electro-dynamic  ag<^ncy."  * 

In  Henry's  dcliljcnite  contemplation  of  his  own  achievement, 
his  remarkable  sagacity  and  sobriety  of  judgment  were  conspicu- 
ously displayed,  Uuperturl]>ed  by  tlie  enthusiasm  so  natural  to  the 
successful  inventor,  he  carefully  sc^mnctl  the  capabilities  of  this  new 
dynamic  agent.  Considering  the  source  of  the  power,  he  arrived 
at  the  conclusion  that  the  de-oxidation  of  metal  necessary  for  the 
battery,  would  require  the  expenditure  of  at  least  as  much  power 
as  its  combustion  in  the  battery  could  refund;  and  that  the  coal 
consumed  in  such  de-oxidation  could  be  much  more  economically 
employed  directly  in  the  work  to  be  done.f  As  the  lmtter\'  con- 
sumption moreover  was  found  to  increase  more  rapidly  than  the 
magnetic  power  produced,  he  was  at  once  oonvinccfl  that  it  could 


•  fttarirfKin'i  AnnaU  cf  Et^ttrMt^^  etc.  March,  1S30,  vol.  111.  p.  430.  BttrROrSOlf 
htin^clf  the  flrst.  to  devUe  «  rofori/  ©lc*ctr*>-raa^etlc  engine,  deaervea  honorable 
nitmtlon  tor  correcting  the  ttatemenL  of  an  American  writer,  and  decUnlng  his 
mUtaken  award  by  Itankly  recoRnlxlng  RxiTRY^it  rl|tlii  to  piiorlly.  (Annalit  q^ 
ElectriHty,  April,  1839,  voL  lil.  p.  SM.) 

t These  ccmslde rations  have  been  more  than  jiiMlflHl  by  Int^r  comparatlTO 
Invefftlgattonfi,  Rai^kink  c^itlmatcH  that  tbr^  conifiuinptluii  of  one  ponnd  or  sine 
will  not  produce  more  than  oiu>teiiUi  tbc  energy  that  omi  pound  of  vnsk\  wlU; 
and  that  though  In  the  efllclent  uti ligation  of  Ihia  energy  It  Is  four  tlmf?s  Buperlor, 
\\n  UAf^ful  work  Is  therefore  \eM&  than  half  that  of  coal;  while  Its  ooit  li  tt^tn  forty 
lo  fifty  times  (jjeater.  {The  8fenm  Etujine  and  othf^  Priine  Mm^rrw,  By  W.  J,  M. 
Ranklne.    London  and  OlaJiffow,  185P,  pnrt  l\\  art.  '«>o.  p.  .>41,> 
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never  supersede  or  compete  witli  staim.*  He  believed  however 
that  the  engine  had  a  useful  future  in  many  minor  appli^itions 
where  eecmomy  was  not  the  most  important  eonsideration. 

When  sometime  afterward,  a  friend  urged  him  to  seoure  psitents 
on  his  inventions, — the  *4nten.sity '*  eleetro-mti^net  with  its  eonibi- 
nations,  and  the  magnetic  engine  with  ita  automatic  pole-ehanger, 
L^arnestly  assuring  him  that  either  one  with  j^rojMfr  management 
would  secure  an  ample  fortune  to  its  owner,  he  iinnly  resisted  every 
ini|>ort unity;  deelarlng  that  he  would  feel  humilitated  by  any 
attempt  at  monopolizing  the  fruits  of  science,  which  he  thought 
belonged  to  the  world.  And  this  aversion  to  self-aggmndizement 
by  researc*hes  undertaken  for  truth,  was  carried  with  him  through 

life.t 

While  such  disinterestedness  cannot  fail  to  excite  our  admiration, 
it  may  jK-rhaps  lie  questioned  whether  in  these  cases  it  did  not  from 
a  pmetiail  point  of  view,  amount  to  an  over-fastidiousness:— 
whether  such  legal  establishment  of  ownership,  shielding  the  jws- 
sesBor  from  the  occasional  depreciations  of  the  envious,  and  securing 
by  its  more  tangible  remunerations  the  leisure  and  the  means  for 
more  extended  researches,  would  not  have  l)een  to  science  more 
than  a  com|)ensation  for  the  supposeil  sacrifice  of  dignit^^  by  the 
philosopher.! 

Nor  did  this  repugnance  to  patenting  arise  (as  it  sometimes  does) 
from  any  theoretical  disapproval  of  the  system.     On  the  contrary, 


•  James  P.  JO0L.B  (hlmselr  an  liivenlor  of  nn  electro-maf^neUo  engine)  In  a 
letter  diiled  May  iM,  IR'^fl,  Niltl:  "  I  tain  scarcely  doubt  that  eleetro-magnetlsm  will 
eveiitimlly  be  Rubstltuted  for  steam  In  propelling  machinery."  (Sturgeon '1 
AnnaU  qf  ElectricUu,  vol.  Iv.  f>.  i:i%)  Thin  was  some  years  before  he  commenced  his 
InveetlgaiionA  on  the  mechaiilciil  equivalent  of  heat  and  other  motors,  lie  sub- 
sequently estimated  Ihnt  the  consumption  of  a  grain  of  rinc  thougrh  forty  times 
more  costly  thun  a  grraln  of  coal,  produces  only  jvbout  one-eighth  of  the  same 
miechanlciil  effect, 

fThis  tnilt  eulls  to  mind  Fnrndtty*B  iivowii!  mnde  nenrly  thirty  years  later, 
when  in  a  Ictt^^r  to  Messrs.  Smith  *fe  llcntlt?y»  dated  Jaumury  3,  IS'iO,  (declining 
their  offer  for  the  publication  rif  his  *' Juvenile  Ia*e  tores, ">  he  said:  "In  liict  I 
have  always  loved  selcnce  more  than  moneys  and  because  my  occupation  ts 
almost  entirely  personal,  I  ennnot  alford  to  get  rich."  (Bence  Janes^  Li/e  qf 
Jf^adoi/,  vol.  n.  p.  423.) 

I  Several  hundred  patents  have  since  been  granted  In  thla  country  for  Ingcn* 
louA  modtfl«itlons  of— or  Improvements  upon  the  elcctro-mflgnetlc  teletfrnph:  and 
probably  a  hundred  for  enriuully  Ingenious  vnrletlet*  of  the  electro-magnetic  engine; 
iiU  of  which  would  have  been  triY>utary  to  Hskrt  an  an  original  patentee. 
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he  frequently  expressed  his  strong  conviction  that  a  judicious  code 
of  patent  laws — if  fiiithfully  administereil  —  furnishes  the  most 
equitable  method  of  recompensing  meritorious  inventors.  The 
institution  was  a  good  one  • —  for  others. 

The  dhcovery  of  Magneio-dedtrmiy.  —  From  the  magnetizing 
influence  of  the  galvanic  current,  physicists  were  almost  inevitably 
led  to  expect  the  converse  reaction;  and  this  anticipation  appears  to 
have  been  eo-eval  with  ele<'tro-magnetism.  As  early  as  1820,  the 
illustrious  Augustin  Frc^nel  reinarkeih  "It  is  natural  to  try 
whether  a  magnetic  bar  will  not  produoe  a  galvanic  current  in  a 
helical  wire  surrounding  it;"  and  he  made  various  exi>erinients  to 
determine  a  question  which  was  supposed  to  involve  the  soundness 
of  Ampere's  theory.  In  November,  1820,  he  announcetl  that 
though  he  at  first  supposed  his  attempt  at  the  magneto-elcctrie 
decomposition  of  water  M'as  jxirtially  sua-cssful,  he  was  finally 
satisfied  that  no  decisive  result  was  obtained,* 

Five  years  later,  Faniday  attempted  the  same  experimental 
inquiry;  and  among  his  (^u'licst  jmblications  gave  an  account  of  his 
uusucces-sful  trials.  After  describing  his  armngements  he  says: 
**The  magnet  was  then  put  in  various  positions  and  to  different 
extents  into  the  helix,  and  the  needle  of  the  galvanometer  noticed: 
no  effect  liowever  upon  it  could  Ije  oljservcd.  The  circuit  was  made 
very  long,  very  short,  of  wires  of  different  metals  and  different 
diameters,  down  to  extreme  fineness,  but  the  results  were  always 
the  same.  Magnets  more  and  less  powerful  were  used,  some  so  strong 
as  to  bend  the  wire  in  its  endeavors  to  pass  round  it.  Hence  it 
appears  that  however  powerful  the  action  of  an  electric  current  may 
be  upon  a  magnet,  the  latter  has  no  tendency  by  re-action  to  diminish 
or  increase  the  intensity  of  the  former ;  a  fact  which  tliough  of  a 
negative  kind,  apj^cars  to  me  to  l>e  of  sonie  importance,"! 

Nor  were  American  physicists  discouraged  by  the  records  of  re- 
pc^tetl  iailures:  and  wlien  the  great  Henry  magnet  w^as  received 
at  Yale  College,  Professor  C.  U,  Shepard  (chemical  assistant  Uy 
Professor   Si  Hi  man)  at  once  attacked  the  problem  with  this  new 

^Annalen  de  Chimle  et  de  Phyxiquc,  1820,  vol.  xv.  pp>  2if>-222, 

^Quarterly  Journal  nf  Scitmer,  etc.  of  the  Rnyiil  Institution  of  Great  Britain,  July, 
,  vol,  xlx.  p.  lVr».    Thli  well  shows  the  danger  of  g^nerelixlng  loo  brumdiy  from 
negative  results. 
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equipment.  He  remarks:  "Ai?  its  magnetic  flow  was  so  powerful, 
I  hiid  strong  hopes  of  being  able  to  aceomplish  the  decomposition 
of  water  by  its  meims*  My  experiment  however  proved  unsuoeess- 
fuL  *  -  -  I  hope  however  to  resume  the  research  hereafter, 
under  more  favorable  cireomstances.'^* 

Henry,  unsatisfied  with  past  eflbrts,  determined  to  pursue  the 
subject  in  an  exhaustive  series  of  experiments;  and  had  reached 
some  momentary  indications  of  the  galvanometer,  when  his  exjieri- 
raents  were  temporarily  interrupted,  Meauwliile  it  was  announced 
in  May,  ]832,  that  Faraday  had  secured  the  long  sought  prize; 
though  the  annouDOcment  was  brief,  and  to  those  eager  for  ijarticu- 
lars,  somewhat  disappointing,  Henry  was  accordingly  induced  to 
publish  in  the  following  niimljer  of  Silliman's  Journal  (that  for 
July)  a  sketch  of  his  own  trials  lw>th  before  and  after  the  announced 
discovery.  With  reference  to  Famday^s  discovery  he  remarks: 
'* No  detail  is  given  of  the  experiments,  and  it  is  somewhat  sur- 
prising that  results  so  interesting,  and  which  certainly  form  a  new 
era  in  the  history  of  electricity  and  magnetism,  should  not  have 
been  more  fully  described  before  this  time  in  some  of  the  English 
publications.  The  only  mention  I  have  found  of  them  is  the  fol- 
lowing short  account  from  the  'Annals  of  Philosophy'  for  April, 
under  the  heatl  of  Proceedings  of  the  Royal  Institution. — *Fcb*  17* 
Mr,  Faraday  gave  an  account  of  the  first  two  parts  of  his  researdies 
in  electricity  ]  namely  volta-electric  induction,  and  magneto-electric 
induction.  -  -  -  If  a  wire  connected  at  Ixtth  extremities  with 
a  galvanometer,  be  coiled  in  the  form  of  a  helix  around  a  magnet, 
no  current  of  electricity  takes  place  lu  it.  This  is  an  experiment 
which  has  been  made  by  various  persons  hundreds  of  times,  in  tiie 
hope  of  evolving  electricity  from  magnetism.  But  if  the  magnet 
be  withdrawn  from  or  introduced  into  such  a  helix,  a  current  of 
electricity  is  produced  wkile  tJie  inagnH  is  in  motion^  and  is  rendered 
evident  by  the  deflection  of  the  galvanometer.  If  a  single  wire  be 
passed  by  a  mtignetic  p<:»le,  a  current  of  electricity  is  induced  through 
it  whicli  can  be  rendered  sensible/  f 


« 31  m man's  Am.  Jour.  Sci,  April,  li61,  vol.  xx,  p,  201,  lbot>notc. 

\PhilQioph.  Mag,  and  AnnaU  of  Phil,  April,  1832,  vol.  xl.  pp.  3(W,  901,  [Althooctl 
Faraday's  first  coramimlcaUon  on  galvanic  Induction,  and  on  mnEiii?to-©I«>- 
trlcity,  WRH  rfttd  before  the  Royal  Society  November  'lA,  1S3I,  thi>  pubHshcHl  Trnni*- 
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**  Before  having  any  knowledge  of  tlie  method  given  in  the  above 
account,  I  had  snceeeded  in  protlucing  electrical  effects  in  the  fol- 
lowing manner,  which  differs  from  that  employed  by  Mr,  Faraday, 
and  which  appears  to  me  to  develop  some  new  and  interesting  facts. 
A  piece  of  copper  wire  ab^ut  thirty  feet  long  and  covered  with 
elastic  varnish,  was  closely  coiled  around  the  middle  of  the  soft  iron 
armature  of  the  galvanic  magnet  described  in  vol.  xix  of  the  Ameri- 
can -Joiirual  of  Science,  and  which  when  excited  w^ill  readily  sustain 
between  six  hundred  and  seven  hundred  pounds.  The  wire  was 
wound  upon  iteelf  so  as  to  oetnjpy  only  about  one  inch  of  the  length 
of  the  armature,  which  is  seven  inches  in  alL  The  armature  thus 
furnished  with  the  wirCj  was  placed  in  its  proiier  position  across 
the  ends  of  the  galvanic  magnet,  and  there  fastened  so  that  no 
motion  could  take  place.  The  two  projti:ting  ends  of  tiie  helix 
were  dipped  into  two  cups  of  mercur)%  and  these  connected  with  a 
distant  galvanometer  by  means  of  two  copper  wires  each  about  ibrty 
feet  long.  This  arrangement  being  t^ompleted,  I  stationed  myself 
near  tJie  galvanometer  and  directed  an  assistant  at  a  given  word  to 
immerse  suddenly  in  a  vessel  of  dilute  acid,  the  galvanic  battery 
attached  to  the  magnet.  At  the  instant  of  immersion  the  north  end 
of  the  needle  was  deflected  30°  to  the  west,  indicating  a  current  of 
electricity  from  the  helix  surrounding  the  armature.  The  effect 
however,  apj^eared  only  as  a  single  impulse,  for  the  needle  after  a 
few  oscillations  resumed  its  former  undisturl>ed  [wsition  in  the  mag- 
netic meridian,  although  the  galvanic  action  of  the  batter^',  and 
consequently  the  magnetic  power  still  continued.  I  was  however 
much  surprised  to  see  the  needle  suddenly  deflected  from  a  state  of 
rest  to  aix»ut  20*^  to  the  east,  or  in  a  contrary  direction,  when  the 
batter}^  wtis  withdrawn  from  the  acid, — and  again  defle(^ted  to  the 
west  when  it  was  re-immersed.  This  ofjeration  was  rej^>e'ated  many 
times  in  succession,  and  uniformly  with  the  same  result,  the  arma- 
ture the  whole  time  remaining  immovably  attacheil  to  the  poles  of 
the  magnet,  no  motion  being  requiral  to  prfxlucc  the  effect,  as  itap- 
[)eared  to  take  place  only  in  consequence  of  the  instantaneous  devel- 


■etlons  for  l>tK!,  cotvuiinlng  thlH  niemfjlr,  lUd  not  reach  thj»  country  tlH  more  than  a 
ycwr  later:  ito  ihat  tlie  luea^^r  abntract  of  the  Royal  IiistJuitlon  Proceed  I  ngfi  abovo 
gtves,  wtm  the  only  notice  of  this  Importaot  dlacovery,  here  ncoeuible  for  miLny 
month*.] 
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opmeiit  of  the  magnetic  action  in  one  case  aod  the  sudden  creation 
of  it  in  the  other,  *  -  -  From  the  foreg«3iiig  facts  it  appears  that 
a  current  of  electricity  is  produced  for  an  instiint  in  a  helix  of  copfM^r 
wire  guiTouncling  a  piece  of  soft  mm  whenever  magnetism  is  in- 
duced in  the  iron ;  and  a  current  in  an  opposite  direction  w^hen  the 
magnetic  action  ceases ;  also  that  an  instantaneous  current  in  one  or 
the  other  direction  aooompanies  every  change  in  the  magnetic  in- 
tensity of  the  iron. 

**  Since  reading  the  account  before  given  of  Mr.  Faraday^s 
method  of  producing  electrical  currents,  I  have  attempted  to  com- 
bine the  effects  of  motion  and  induction/*  No  increase  of  effect 
was  however  oliscrviible.  On  comparmg  the  two  methods  sepa- 
rately it  was  found  that  w^hile  the  sudden  intmduction  of  the  end 
of  a  magnetized  bar  within  the  helix  connected  with  the  galva- 
nometer, deflected  the  needle  seven  degrees,  the  sudden  magnetiza- 
tion of  the  bar  when  within  the  helix  deflectaJ  the  nealle  thirty 
degrees.  A  cylindriml  iron  bar  was  made  to  rotate  rapidly  on  its 
axis  within  a  stationar}^  helix,  by  means  of  a  turning  lathe,  but  no 
result  followed. 

In  the  following  month  (June)  by  employing  an  armature  of 
horse-shoe  form  (admitting  longer  coils),  Henry  succeedetl  in  ob- 
taining vivid  sparks  from  the  mjignet.  ^^The  poles  of  the  mjtgnet 
were  connected  by  a  single  rod  of  iron  bent  into  the  form  of  a 
horse-shoe,  and  its  extremities  filed  perfectly  flat  so  as  to  come  in 
perfect  contact  with  the  faces  of  the  poles:  around  the  middle  of 
the  arch  of  this  horse-shoe,  two  strands  of  copper  wire  were  tightly 
coiled  one  over  the  other.  A  current  from  one  of  these  helices 
deflected  the  riecdle  one  hnudred  degrees,  and  when  both  w^ere  used, 
the  needle  w^as  deflected  with  such  force  as  to  make  a  complete 
circuit.  But  the  most  surprising  effect  was  priKlut^l  when  instead 
of  passing  the  current  through  the  long  wires  to  the  galvanometer, 
the  opposite  ends  of  the  helices  were  held  nearly  in  contact  with 
each  other,  and  the  magnet  suddenly  excited :  in  this  case  a  small 
but  vivid  spark  was  seen  to  pass  between  the  ends  of  the  wires,  and 
this  effect  was  repeated  as  often  ^is  the  state  of  intensity  of  the 
magnet  was  changed,  -  -  -  It  appears  from  the  May  number 
of  the  'Annals  of  Philosophy,^  that  I  have  been  anticipated  in  this 
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experiment  of  drawing  sparks  from  the  noiignet  by  Mr.  James  D. 
Forljes  of  Eclioburgli,  who  obtaioed  a  spark  on  the  30th  of  March:* 
my  cxperiraents  lx!ing  made  during  the  last  two  weeks  of  June, 
A  simple  notification  of  his  result  is  given,  without  any  aceount  of 
the  experiment,  which  is  reserved  for  a  comniunit'ation  to  the  Royal 
Society  of  Edinburgh.  My  result  is  therefore  entirely  independent 
of  his,  and  was  undoubtedly  obtainecl  by  a  different  process,"  f 

Henry*s  gratification  at  the  acquisition  of  the  new  insight  into 
natural  hiw,  quite  absorbedl  all  sentiment  of  jiersonal  pride  in  its 
inde[>endent  attainment;  and  lais  appreciation  and  congratulation 
ot*  Fanwlay  as  the  first  discx>verer  of  magneto-electricity,  were 
hearty  and  unreserve*!.  He  was  also  particular  always  to  assign  to 
Faraday  the  first  observation  of  the  curious  phenomena  of  mo- 

rmentary  galvanic  induction;    although    himself   an    independent 

'  discoverer  of  the  tact. 

Dtsmverif  of  ihe  '^  Extra  OurrenL^^ — In  the  course  of  tbeae  experi- 
njents  he  made  a  very  imi>ortant  original  ob8er\^atJon  on  a  jieeuliar 
case  of  self-induction,  whereby  he  was  enabled  to  convert  a  galvanic 
current  of  ** quantity  ^*  into  one  of  "intensity/*  This  entirely  new 
result  set'ined  to  contradict  all  previous  experience.  lie  thus  con- 
cludes his  paper: 

**  I  may  however  mention  one  fact  which  I  have  not  seen  noticed 
in  any  work,  and  which  appears  to  me  to  belong  to  the  same  class  of 
phenomena  iis  those  above  described.  It  is  this: — when  a  small 
battery  is  moderately  excited  by  diluted  acid  and  its  poles  (which 
should  l>e  terminatt'd  by  cups  of  mercury)  are  oonnectal  by  a  cojj- 
per  wire  not  more  than  a  foot  in  length,  no  spai'k  is  jierceived  when 
the  connection  is  either  formed  or  broken:  but  if  a  wire  thirty  or 
forty  feet  long  l>e  used  (instead  of  the  short  wire),  though  no  spark 
will  \ye  perceptible  when  the  eonnection  is  made,  yet  when  it  is 
broken  by  drawing  one  end  of  the  wire  from  its  cup  of  mercury,  a 
vivid  spark  is  prixlnc^L  -  -  -  The  eflk't  appears  somewhat 
increased  by  coiling  the  wire  into  a  helix:  it  seems  also  to  dei>end 
in  some  measure  on  the  length  and  thickness  of  the  wire.     I  can 


*  PhilotopK  Mag.  and  Annate,  May,  1832,  voL  xl.  pp.  350.  tm. 
fSilUmati^s  Am.  Jour.  Sri,  July,  1832.  vol.  xxU.  pp.  408-W8. 
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afjcount  for  these  phenomena  only  by  supj>0Bing  the  long  wire  to 
becfime  charged  with  electricity  which  by  itj^  reaction  on  itself  pro- 
jects a  spark  when  the  connection  is  broken.*'*  This  is  the  earliest 
notice  of  the  curious  phenomenon  of  self-induction  in  an  electric 
discharge* 

Election  as  Professor  at  Princeton, — The  Trustees  of  the  College 
of  New  Jersey  at  Princ?eton,  were  about  this  time  in  search  of  a  Pro- 
fessor tft  fill  the  cliair  of  Natural  Philosophy  in  that  College,  made 
vacant  by  the  resignation  of  Proft^asor  Ilenr}'  Vethake,  who  had 
accepted  a  Professorship  of  Natural  Phih^sophy  in  the  recently 
established  University  of  the  CHty  of  New  York.  Profess4:ir  Henry 
had  already  %von  cx>nsiderable  reputation  as  a  lecturer  and  teacher^ 
no  less  than  as  an  exi>erimental  physicist.  Professor  Benjamin 
Silliman  of  Yale  College^  urging  his  appointment,  wrote;  "Henry 
has  no  superioi*  among  the  scientific  men  of  the  country."  And 
Professor  James  lien  wick  of  Columbia  College  (New  York)  still 
more  emphatically  addcnzh  "He  has  no  equal.*' 

Professor  Hcnr)-  was  unanimously  elected  by  the  Trustees;! 
and  he  accepted  the  appointment:  although  strongly  attached  to  his 
first  Academy,  endearetl  to  him  by  early  memories,  by  six  years  of 
successful  labors,  and  by  the  warm  regard  of  all  liis  associates.  May 
it  not  be  added  that  his  residence  at  the  capital  of  tlic  State  of  New- 
York  was  further  endeared  to  him  by  life's  romance, — a  most  con- 
genial and  happy  marriage  contracted  in  1830. 

ELECriUCAL    RE.SEARCHE8   AT  PRINCETON :   FROM    1S33  TO   1842. 

In  November,  1832,  Henry  left  the  scene  of  his  early  scientific 
triumphs,  the  Albany  Academy,  and  removed  to  Princeton  with 
his  family.  For  a  year  or  two  he  gave  his  w^hole  attention  and 
exertions  to  the  duties  of  exposition  and  instruction ;  and  during  Dr. 
Torrey's  visit  to  Europe  in  1833,  at  the  Doctor's  request,  Profes- 
sor Henr)*  filled  ad  interim  his  chair  of  Chemistr)^  Mineralogj*, 


*snUmcLn*s  Am.  Jour,  SH.  July,  18S2,  toI,  xxiLp.  40». 

t  Dr.  Macucatt  » can  d  wted  w  1 1  h  t  b  e  Facu  1  ty  of  t  lie  Col  I  eg*  of  New  Jereey  a  t  Prince- 
ton for  fifty  years,  and  for  fourteen  yeurs  Its  venerable  president^  In  his  History  of 
tbe  College  {2  vols.  livo.  Philjidplphla,  1S77J  g^lvos  a  very  Interesting  nceount  of  the 
appolDtmcntand  eleetlon  of  Joseph  Hewrv  ai  Profeiworof  Natnral  Philosophy  In 
IfiSZ,  vol,  II,  pp.  2ftt-2»l. 
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and  Geology.  These  oceupationB  left  him  no  leisure  for  the  pursuit 
of  original  research.  He  subsequently  gave  lectures  on  Astronomy, 
and  also  on  Architecture. 

In  lS34j  Henry  instructed  for  the  Laboratory  of  his  College 
an  original  form  of  gal  van  ie  Ixittery ;  so  arranged  as  to  bring  into 
action  any  desireil  number  of  elements,  from  a  single  pair  to  eighty- 
eight.  Eaeh  zinc  plate  9  inches  wide  and  12  inches  deep  was  sur- 
rounded by  a  cop^xT  citse  oj>en  at  top  and  bottom,  and  giving  thus 
one  and  a  half  s^juare  feet  of  efficient  surfaee.  Eleven  of  these,  in 
eleven  separate  cells,  formed  a  sub-battery;  and  eight  of  these  were 
groujx^  togetlier  by  means  of  adjustable  conductors,  so  as  to  form 
from  the  whole  a  single  battery*  By  means  of  a  crank  and  windlass 
shaft  in  proper  connection,  any  one  or  more  of  the  eight  sub-lxitteries 
could  Ije  immcrsetl  or  disengaged,  and  if  des^ired,  a  single  ceil  alone 
could  l>c  chargetl.  By  another  arrangement  of  adjustable  conduct- 
ors, all  the  zinc  plates  could  be  directly  oonnect<^^l  together,  and  all 
the  copper  plates  together,  after  the  plan  of  Dr.  Hare's  '*calori- 
motor ^^  battery;  thus  giving  the  ** quantity*'  effk't  due  to  a  single 
element  of  132  square  feet  of  zinc  surface,  or  of  any  smaller  area 
,  desired.  As  the  author  remarks  concerning  its  various  arrange- 
ments,  **  they  have  been  adopted  in  most  cases  after  several  experi- 
ments and  much  personal  labor."  A  detailed  account  of  this  Imttery 
was  given  in  a  communication  read  January  IGth,  LS^-^,  before  the 
American  Philosophitiil  Society  (of  which  he  had  recently  been 
elected  a  memWr),  and  wfis  published  in  its  Transactions.* 

Electrical  Self-Induction. —  Meanwhile  he  had  been  engaged  in. 
his  brief  intervals  of  relaxation  from  his  exacting  professional  cai-es 
during  the  past  year,  in  repeating  and  extending  his  interesting  obser- 
vations  (commenced  at  Albany  in  1832),  on  the  remarkable  intcnsi- 
fying  influence  of  a  long  conductor,  and  espei'ially  of  a  spiral  one, 
when  interposed  in  a  galvanic  circuit  of  a  single  pair,  or  a  battery 
of  low  "intensity."  A  verlial  communication  on  this  curious  form 
of  "induction/*  was  made  to  the  Suc^iet>'  on  the  same  ocoLsion  as 
the  description  of  his  batter}^,  and  was  illustrated  by  experiments 
exhibit^  before  the  Society, 


•  lYang.  Am.  PMtotf.  Soc.  vol.  v.  (n.  ft. >  Art  Ix.  pp,  217-2XL 
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Fiimday  in  his  "eighth  series  of  Researches"  (I'ead  liefore  the 
Royal  Society  June  5th,  1834),  jwiiited  out  very  fully  the  differing 
actions  of  a  single  galvanic  element  giving  a  "quantity'*  current, 
and  of  a  series  of  elements  giving  an  **  intensity  *'  current:*  thus 
entirely  confirming  the  results  obtained  by  Henry  more  than  three 
years  previously. 

In  the  Pluiasophical  Magazine  for  November,  1834,  appeared  a 
paper  by  Faraday,  **On  a  pcculiai-  condition  of  electric  and 
magneto-electri<"  Induction :"  in  which  he  notices  as  a  remarkable 
fact,  that  while  a  short  eiRiuit  wire  from  a  ^ngle  giilvanic  element, 
gives  little  or  no  visible  spark,  a  long  conductor  gives  a  very  sen- 
sible spark.  "If  the  connecting  wii-e  be  much  lengthened,  then 
the  spark  is  much  increased/'t  In  his  interesting  research,  Faraday 
appears  to  have  entirely  overlooked  Henry's  earlier  labors  in  the 
same  field;— as  contrary  to  his  usual  custom,  he  makes  no  allusion 
to  the  same  results  having  been  obtained,  and  published  in  Silliman's 
Journal  two  years  and  a  half  before.^ 

Tliej^  oljservations  were  made  by  Faraday  the  suhje<'t  of  his 
*' ninth  series  of  Researches,"  in  a  communimtion  **On  the  influence 
by  induction  of  an  electric  current  ou  it^Jf :''  read  l>efore  the  Royal 
Society  January  29th,  1835.  In  this  paper  he  states;  **The  inquiry 
arose  out  of  a  fact  communieated  to  mc  by  Mr.  Jenkin, —  which  is 
as  follows:  If  an  ordinary  wire  of  sliort  length  be  used  as  the 
medium  of  communication  between  two  j)lates  of  an  electro-motor 
consisting  of  a  single  pair  of  metals,  no  managemcut  will  ciiable 
the  experimenter  to  obtain  an  electric  shock  from  this  wire:  but  if 
the  wire  \^^hich  surrounds  an  clei:^tro-magnct  be  used,  a  slux-k  is  felt 
each  time  the  contact  with  the  ekn^tro-motor  is  broken.*'  Having 
varied  the  experiment,  Faraday  adds:  "There  was  no  sensible  spark 
on  Tfuikinfj  contiic*tj  but  on  bnakinf/  contact  thei-e  w^as  a  ver}'  large 
and  bright  spark,  with  considerable  i^ornbustion  of  the  mcreury." 
He  found  a  similar  result  with  the  Avire  helix  alone, — ^ without  its 
magnetic  core.  **The  power  of  producing  these  phenomena  exists 
therefore  in  the  simple  helix,  as  well  as  in  the   electro-magnet, 

*PhiL  Traim.  Jiop,  Soc  June  n»  1S34.  voL  I'xxlv,  arts.  990-0&4,  pp.  435,  -Ifitt.  Bj^ffi- 
mental  RifMearches  in  EttctHeity,  voL  1,  pp.  aol,  302, 

t  L.  *I-  K  Philnsoph.  Mng.  Nov.  1834,  voL  v.  pp.  351. 352. 

taUlIraan'R  Am.  Jour.  SH.  July.  1832,  voL  xxU.  p.  40B,  above  quotecL 


although  by  no  means  in  the  same  high  degree/'  With  continuous 
straight  wire  of  the  same  length,  he  ejbtained  a  similar  effect, —  **yet 
not  so  bright  as  that  from  the  helix,*-  *'  When  a  short  wire  is  used, 
all  tliese  effects  disai>i>ear;'\altl»ough  there  is  undoubtedly  a  greater 
"quantity  "  of  eleetric  current  in  the  shorter  wire;  thus  giving  "the 
strange  result  of  a  diminished  spark  and  shock  from  the  strong 
current,  and  increased  etlect^  from  the  weak  one."  *  * 

While  Henry  derived  only  satisfaction  from  these  extended 
verifications  of  his  own  observations,  by  one  ivhora  he  had  ac<;us- 
tomed  himself  to  Iwjk  up  to  with  admiration  and  regard,  Dr,  A. 
Dallas  Baclie,  his  attached  friend,  then  Professor  of  Natural 
Philosophy  in  the  University  of  Peoneylvania, — more  jealous  than 
himself  of  his  s^-ientific  fame,  strongly  urged  and  insisted  that  he 
should  immetliately  publish  an  aceount  of  liis  later  researches. 
Henry  accordingly  sent  to  the  American  Philosophical  Society  a 
memoir  (comprising  the  details  of  his  recent  verbal  communication) 
"On  the  Influence  of  a  Spiral  Conductor  in  increasing  the  Inten- 
sity of  Electricity  from  a  galvanic  arrangement  of  a  Single  pair, 
etc.,"  which  was  rear!  before  the  Sr>ciety,  Febrnary  6th,  1836* 

After  citing  his  former  paper  of  July,  1832,  the  writer  remarks 
that  he  had  been  able  during  the  past  year  to  extend  his  experi* 
mentB  on  the  curious  phenomenon,  **  These  though  not  so  complete 
as  I  could  wish,  are  now  presented  to  the  Society  with  the  belief 
that  they  will  be  intcrestiog  at  this  time  on  accfiunt  of  the  recent 
publication  of  Mr.  Faraday  on  the  same  subject."  He  tlien 
relates  that  employing  a  single  pair  of  his  battery  (cf>mprising  one 
and  a  half  s^^juare  feet  of  zinc  surface),  he  found  as  in  his  earlier 
experiment  in  1832,  that  the  poles  bemg  connected  by  a  piece  of 
copper  l>ell-wire  five  inches  long,  no  spark  was  given  on  making  or 
bn^aking  contact.  Fifteen  feet  of  interpos^^d  wire  gave  a  very 
feeble  spark;  and  with  successive  additions  of  fifteen  feet,  the  effect 
iQcreaseil  until  with  120  feet  the  max  imam  spark  appeared  to  be 
reached,  and  beyoml  this  there  was  no  j>crceptib!e  increase;  while 
with  double  this  length  (or  240  feet)  there  seemed  to  be  a  diminu- 

^Fhit.  Trans,  Roy,  ^w,  Jan.  30,  lt&%  voL  crxv.  wtlclei  lOBl-lOffT,  and  l(Jr3,  pp.  41-lfi, 
EijieriTnental  Besearchea  in  EleciricUj/,  vol.  L  pp,  324-329.  TlUa  memoir  did  not  reach 
ihU  country,  of  couree,  tlH  a  year  later. 
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tion  of  intensity.  From  various  trials  the  inference  was  drawn 
that  the  length  required  for  maximura  effeet  varied  with  the  size  of 
the  galvanic  element.  Thicker  wires  of  the  same  length  produced 
greater  eflect,  dejieuding  in  hjiiic  degree  on  the  size  of  the  battery* 
A  wire  of  forty  feet  when  coiled  into  a  eylindrical  helix  "gave  a 
more  intense  spark  than  the  same  wire  uncoiled."  A  ribbou  of 
sheet  copper  about  an  inch  wide  and  twenty -eight  feet  long,  Izieing 
covered  with  silk  and  coiled  into  a  flat  spiral — like  a  watch 
springs  (after  the  plan  of  Dr.  Ritchie)  gave  a  vivid  qjark  with  a 
loud  snap.  When  uncoiled,  it  produced  a  much  feebler  s|>ark. 
With  tlie  insulatetl  copper  ribbon  folded  in  its  middle,  and  the 
double  thickness  coiled  into  a  flat  spiral,  tliere  was  no  spark  what- 
ever, although  the  same  ribbou  unrolled  gave  a  feeble  spark :  tluis 
showing  that  the  induction  of  the  current  upon  itself  was  neutral- 
ized by  flowing  equally  in  opposite  directions  in  the  double  spiral. 
With  a  larger  copper  ribbon  one  inch  and  a  half  wide,  and  96  feet 
long  (weighing  15  pounds),  spirally  coiled,  the  snap  of  the  sjiark 
could  l*e  heard  in  an  adjoining  room  with  the  door  closed,  Waut 
of  material  prevented  the  result  being  pushed  further,  so  as  to 
ascertaia  the  j^ange  of  maximum  effect  with  this  form  of  conductor. 
With  iucreaj^ed  Imttery  surface,  the  eflect  was  also  increased ;  so  that 
with  eight  elements  of  his  battery  arranged  as  a  single  pair  (of  12 
square  feet)  the  spark  on  breaking  contact  "resembled  tlie  discharge 
of  a  small  Leyden  jar  highly  chargetL"  With  the  flat  spiral,  no 
incrcfise  of  effec^t  was  observable  on  the  introduction  of  a  soft  iron 
corc  inttt  the  axis  of  the  spiral,  forming  a  magnet.  With  a  helical 
or  cylindrical  coil  about  nine  inches  long,  enclosing  an  iron  core, 
'^the  spark  apjM^red  a  little  more  intense  than  M^thout  the  iron."* 
The  iuferenee  is  also  drawn  "  from  these  experiments,  that  some  of 
tlie  effects  heretofore  attributed  to  magneto-electric  action  are 
chiefly  due  to  the  reaction  on  each  other  of  the  several  spirals  of 
the  coil  which  surroimd  the  magnet." 

In  these  researches  it  was  foutid  that  when  the  two  plates  of  a 
single  pair  were  placed  even  fourteen  incbes  apart  in  an  open  trough 
of  diluted  acid,  **  although  the  electrical  intensity  in  this  case  must 
have  been  very  loWiVet  there  was  but  little  reduction  in  the  appar* 
ent  intensity  of  the  spark. ^*     It  was  also  shown  that  "tlie  spiral 
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conductor  prwluces  however,  little  or  no  increase  of  effect  when 
introtlnced  into  a  gal  van ie  circuit  of  considerable  intensity,"  When 
for  example  an  " intensity*'  battery  of  two  Cruick^hanks  troughs, 
each  containing  fifty -six  elements  was  employed  with  the  larger 
copper  spiral,  "no  greater  effect  was  perceived  than  with  a  short 
thick  wire:"  in  either  case,  only  a  feeble  spark  lieing  given,*  An 
aljstnui  of  the  results  thus  announcnid,  (and  which  were  obtained 
by  Henry  during  the  summer  of  1834,)  was  communicated  by 
Dr.  A.  D.  Baehe,  m  a  Secretary  of  the  American  Philosophical 
Society,  to  the  Franklin  Journiil,  in  order  to  give  thes4?  interesting 
facts  an  earlier  currency.f  The  date  of  original  discovery  was 
however  so  well  established,  that  this  friendly  effort  was  scarcely 
ueoessa^)^  J 

Combined  Circuits. — In  1835»  wires  had  l>een  extended  across 
the  front  t^mpus  of  the  college  grounds  at  Princeton  from  the  upper 
story  of  the  library  Imildiiig  to  the  Philasophieal  Hall  on  the  oppo- 
Bite  side,  through  which  signals  were  occasionally  sent,  distinguished 
by  the  nu miter  of  taps  of  the  electro-magnetic  IjcII,  as  first  exliil>- 
ited  five  years  pre\"iously  io  the  hall  of  the  Albany  Academy,  It 
hm  ahrady  l>een  notical,  that  contrary  to  all  the  antecHNlent  expec- 
tations of  physicists,  Henry  had  cj^tablished  the  fact  that  the  most 
l»owerful  form  of  magnet  (designated  by  him  the  "quantity'' 
magnet)  is  not  the  form  best  adaptwl  to  distant  action  through 
an  extendetl  circuit.  Tlie  ingenious  idea  oe<?urred  to  him  that 
notwithstanding  this  fundamental  fact,  it  would  be  quite  easy  to 
combine  the  two  systems  so  m  to  enable  nu  openitor  to  produce  the 
most  energetic  mechanical  effects,  at  almost  any  rcrjuin'd  d instance. 
It  is  simply  necessary  to  employ  with  the  distant  "intensity*' 
magnet  an  oscillating  armature  with  a  suitable  prolongation  so 
Lfirranged  as  to  open  and  close  the  short  circuit  of  an  adjoining 

•  Trang,  Am,  PhiL  Soe,  vol.  v,  (n.  u.)  art.  x.  fip.  22»-23I. 

fJoumat  of  the  franklin  ItistUuie,  Munh,  18aj,  vol.  xv.  pp.  100, 170.  See  "Supple- 
in  cat,' '  Note  E, 

JM.  Becquebkl  In  lilfl  elabomte  TrcatiBo  on  Electricity,  In  IhP  chapter  nn  **Tlio 
Influenc^j  of  an  elect rte  iiirrirnt  iiii  lt*elf  by  lnUut*lk»ii/'  iwys  with  rpgurtl  to  the 
Increase  of  turiRlon  In  a  feeble  durrent  when  passlnj?  through  a  lon^  nplnil  conductor, 
'*Tlio  cflcctJ*  observtMl  in  Oit'w  clrruuiiitjiince*  appo&r  to  hAve  bf «  n  lu.iic^^l  Hir  the 
first  time  hy  Frufes«or  Henry."  ( Traitf"  exji^-imeiitat  d€  r&tdrUit*  'f  *lu  Mfujnfiisinc^ 
8vo.  7  vols,  Paris,  ll^+^lfilO,  vol,  v.  art.  12(11,  jk  3)L) 
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** quantity*'  magnet  of  any  practicable  power: — a  work  whidi 
indeed  could  be  accomplished  by  the  mere  swing  of  the  moet  deli- 
cate galvanometer  needle.  Professor  Henry  had  constructed  for 
his  own  laboratory  a  lai^  electro-magnet  designed  to  surpass  the 
celebrated  magnet  made  for  Yale  Coll<^;  and  with  it  he  wa5  ena- 
bled to  exhibit  to  his  class,  by  employing  a  email  portion  of  his 
**i|uantity**  battery,  an  easy  lifling  power  of  more  than  three  thou- 
sand pounds.*  Such  wa«  the  mechanical  agency  he  called  into  action 
through  his  tel^raphic  circuit,  by  simply  lifting  its  galvanic  wire 
from  a  mercury  thimble^  or  by  again  dipping  it  into  the  same.  This 
combination  has  since  found  an  imjjortant  application;  its  principle 
underlying  all  the  various  forms  and  uses  of  the  ** relay*'  magnet, 
and  of  the  '*  receiving  **  magnet  and  local  battery,  since  employed. 

Visit  to  Europe. — In  order  to  give  Professor  Henry  a  much- 
needed  rest  from  his  diligent  ser^  ices  and  close  application  dunng 
the  last  four  years,  the  Trustees  of  liis  Collie  lil>erally  allowed 
him  ayear*s  absence  with  full  salary:  thus  affording  him  for  the 
first  time  a  long  coveted  opportunity  of  visiting  Europe. 

In  Februarj^  of  1837,  in  company  with  his  valued  and  faithful 
friend,  Professor  Bache,  he  arrived  in  England;  where  th^  two 
American  physicists  formed  ready  and  lasting  intimacies  with  some 
of  the  most  distinguished  worthies  of  Great  Britain,  Everywhere 
received  with  courteous  and  cordial  consideration,  they  both  ever 
carried  with  them  agreeable  memories  of  their  holiday  s^jjoum  abroad. 

In  London,  many  pleasant  intervie\^'s  with  Faraday,  formed  a 
memorable  circumstance.  Wheatstone,  then  Professor  of  Experi- 
mental Philosophy  in  King's  Collie,  was  engaged  in  developing  his 
system  of  needle  telegraph,  and  he  unfolded  freely  to  his  visitors 
his  numerous  projects;  and  particularly  his  arrangement  of  sup- 
plementary local  circuit  from  an  additional  baitery,  for  sounding 
an  electro-magnetic  signal,  by  being  brought  into  action  by  a  move- 
ment from  the  main  line  circuit*!     Henry  had  tJien  the  pleasure 


« II  la  Bald  thai  this  magnet  has  been  made  to  sostaln  ZJSOO  poimdi.  (Tiuiitiuirs 
JOtt^r^'Magritiie  JfaiegrapA^  2xid  ed.  IS13,  p  4».) 

i  This  was  earlj  In  April,  IS37*  (Smithaemtim  lUpoH  for  1S$7,  p.  IlL)  Two  months 
later,  or  June  I2lli,  1837,  WHisAnroirm  In  coiUuhetlon  vlth  liV.  F,  Oooms  had  securtd 
a  patent  on  his  system  of  telegraph,  Inelttdln^  the  comblnaUon  of  elrraltK. 
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of  detailing  to  him  his  own  similar  combinatkni  of  two  elei^tro- 
magnetic  circuits,  ejc]>erimcD tally  trictl  more  than  a  year  previously.* 
Nearly  a  year  was  employed  in  foreign  travel,  most  pleasantly 
and  beneficially  both  for  mind  and  body:  the  greater  portion  of  the 
time  however  t>eiiig  spent  in  I^^imdon,  in  Paris,  (where  Heniy 
formed  the  aef[iiaintanci?  of  Amgo,  Bccquerel,  De  la  Rive,  Eiot, 
Jay-Luj?sae,  and  other  celebrities,)  and  in  Edinburgh,  where  he  also 
found  a  galaxy  of  eminent  and  congenial  minds. 

In  Septemlxsr  of  the  same  year  (1837)  he  attended  the  meeting 
of  the  British  Association  at  Liverpool ;  where  being  invited  to 
gpmk,  he  madeal>rief  comraiinimtion  on  some  electnad  researches 
in  regard  to  the  phenomenon  known  as  the  **  lateral  discharge  :'*  — a 
study  to  which  lie  had  been  led  by  ©ome  remarks  of  Dr.  Roget  on 
tlie  subject.  '*The  result  of  the  analysis  w^as  in  accordance  with  an 
opinion  of  Biot — that  the  lateral  diR'Jiarge  is  due  only  to  the  esoipe 
of  the  small  quantity  of  redundant  electricity  which  always  exists 
on  one  side  or  the  other  of  a  jar,  and  not  tx>  the  whole  discharge.*^ 
Hence  we  could  increase  or  diminish  the  lateral  actiou  by  any  means 
"which  affect  the  quantity  of  free  electricity :  —  as  by  "an  increase 
of  the  thickness  of  the  ghisSj  or  by  substituting  for  the  small  knob 
of  the  jar,  a  large  tmlL  But  the  arraugemeot  which  prmluces  the 
greatest  efiec*t  is  that  of  a  long  fine  i-op|)er  wire  insulated,  —  parallel 

fto  the  horizon,  and  terminatetl  at  each  end  by  a  small  balL  When 
6|Mrks  are  thrown  on  this  from  a  globe  of  alio ut  a  fiwt  in  diameter, 
the  wire  at  each  discharge  becomes  beautifully  luminoiLs  from  one 

lend  to  the  other,  even  if  it  be  a  hundred  feet  long :  rays  are  given 
off  on  all  sides  perpendicular  to  the  axis  of  the  wire :"— formiug  a 
continuous  electrical  bnisli.  It  was  also  stated  *4hat  the  same 
quantity  of  electricity  could  l>e  made  to  remain  on  the  wire,  if  grad- 
ually communicatfxl  [by  a|)oint]  ;  but  when  tlirown  on  in  the  form 
of  a  spark,  it  is  dissipated  as  before  descrilxid:'* — as  though  possess- 
ing a  kind  of  momentum.  When  two  or  more  wires  are  arranged 
in  parallel  lines  (in  elc^ctrieal  connection),  only  the  outer  sides  of  the 


*"  I  Infonmed  him  Umt  I  had  dc\i*pcl  n  not  her  method  of  producing  cflTiM^ta  some- 
what slmilur^  this  eoriKlKted  hi  openlniy:  tli*^  circuit  of  my  Jurjjc  qiitiiUity  iiiugiict  at 
Princeton,  when  loaded  wUh  many  himdrcd  jKUinds  weight,  by  attracting  uftvrurd 
i  rmaU  piece  of  movabk'  wire  with  a  smaU  Intensity  ma^el  connected  with  fi  long 
|-wire  circuit/'     (Henby's  Depoxilion  In  the  case  of  O'Rlelly  and  Mfirse^  September 
It*  1640.) 
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expoeed  wires  become  luminous;  and  "  when  the  wire  is  formed  into 
a  flat  spiral,  the  outer  spiral  alone  exhibits  the  lateral  discharge,  but 
the  light  in  this  t^ase  is  very  l)nlliant:  the  inner  spinils  appear  to 
increase  the  effect  by  induction/*  In  like  manner  when  a  ball  was 
attached  to  the  middle  of  a  vertical  lightning-rod  having  a  gn<Kl 
earth-connection,  "  when  sparks  of  about  an  inch  and  a  lialf  were 
thrown  on  the  ball,  corresponding  lateral  sparks  could  be  drawn 
not  only  from  the  jmrts  of  the  rod  Ijctween  the  ground  and  the  ball, 
but  from  the  part  above,  even  to  the  top  of  the  rod,*'  * 

At  the  same  meeting,  before  the  section  on  Mechanics  and  Engi- 
neering, Henr\'  gave  by  request  an  account  of  the  great  extension 
of  the  Railway  and  Canal  systems  in  the  United  States  :  which  was 
listened  to  with  great  attention  and  interest.  ,He  also  referred  to 
the  inland  or  river  navigation  in  our  country,  describing  the  im- 
provements introduoed  into  our  large  river  steamboats,  especially  on 
the  Hudson  river  in  New  York  State;  where  the  usual  speed  was 
fifteen  miles  per  hour  or  more,  f 

In  November,  1837,  Henry  returned  from  his  foreign  tour 
greatly  in\^gorated,^ — bringing  with  him  some  new  apparatus:  and 
with  increased  zest  he  re-embarked  upon  the  duties  of  hiB  pro- 
fenofship^  Continuing  his  studies  of  electrical  action,  he  preeeoted 
verbally  to  the  American  Philosophical  Societ}%  February  16th, 
1838,  a  notice  of  further  observations  on  the  "lateral  discbarge '^ 
of  electricity  while  passing  along  a  wire,  going  to  show  that  even 
with  good  earth  connection,  free  electridty  is  not  conducted  silently 
to  the  gr<iund.  J 

In  3lay,  1838,  he  announced  to  the  Society  the  production  of 
currents  by  induction  from  ordinan^  or  mechanical  electridtyi 
analogous  to  that  first  obtained  by  Faraday  from  galvaoism  in 
1831:  and  the  further  curious  fact  that  on  the  discharge  from  a 
Leyden  jar  through  a  good  conductor,  a  secondary  shock  from  a 


•  Meport  4^  BHL  Ampelaikm,tarVm^  p^U-U^  of  AhmiTmeU. 

taiOM  J£ep0ft.  Atwtr&cU* !».  13Sw  It  was  on  this  oceftstoo  tbat  Dr.  Labukkk,  eeo- 
CfftllzlfiiK  pirobAtkljr  (tosa  hia  obttenraUons  on  the  Thaxnca^  Teoturefl  (not  Tcry  aaort^ 
ooBljr)  to  doobi  wbeUier  any  «ucli  speed  as  flaeen  miles  per  hoar  uci  tinlei-.  could 
Oidlttartly  tie  «ife6t«d.  (SilL  Am,  Jour.  M*<.  Jan.  nm,  vol.  SJCJcUL  pc  aUL)  The  mub* 
ftatboiitj  aflnned  the  f^tLUty  of  atlempUng  oceanic  cleam  naYiipiUlan. 

tFr9ee€dlm09Am,I%iLSot.  Feb.  16*  USa,  vol.  Lpw  I. 
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perfectly  insulated  near  conductor  could  be  obtained  —  more  intense 

I  than  the  priniar>^  shock  directly  from  the  jar.  * 

These  investigations  having  in  view  the  discovery  of  "  inductive 
actions  in  common  clectrieity  analogous  to  thase  found  in  galvanism^' 
(commenced  in  the  spring  of  1836),  led  to  renewed  examination  of 
the  nQcond^ry  gaJvanic  current,  which  since  November  24th,  1831, 
(or  for  seven  years,)  had  received  no  sjx^ial  attention,  Henry's 
very  interesting  series  of  experim€'nt8  were  detailed  io  a  Bomewhat 
elaborate  memoir  read  before  the  American  Philosophical  Society, 
Novemlxr  2nd,  1 838.  Employing  five di iferent siztxl  annular  s|k>o1s 
of  fine  ^vire  (about  one-fiftieth  of  an  inch  thick)  varying  from  one- 
fifth  of  a  mile  to  nearly  a  mile  in  Icngtii  (which  might  be  called 

J  "intensity"  helices);  and  six  flat  spiral  coils  of  copper  ribbon  vary- 
ing from  three^quartem  of  an  inch  to  one  inch  and  a  half  in  widtli, 
and  from  60  to  93  feet  in  length  (which  might  be  called  *' quantity  " 
coils),  he  was  able  to  combinr*  them  in  various  ways  both  in  con- 
nection and  in  parallelism,  A  cylindrix^d  liattcry  of  one  and  three- 
quarters  square  feet  of  zinc  sortace  wiis  principally  usctl;  and  the 
galvanic  circuit  was  interrupted  by  drawing  one  end  of  the  copper 
ribbon  or  wire  over  a  rasp  in  good  metallic  contact  witli  the  other 
pjle  of  the  batterj'. 

From  the  energetic  action  of  the  flat  riblK>n  coil  in  producing 
the  induction  of  a  current  on  itself,  it  wa.s  inferred  that  the  seamd- 
ary  current  would  also  be  best  induced  by  it,  AVith  the  single 
largin*  ribbon  coil  in  connection  with  the  Ijattery,  and  another  ribbon 
e<jil  platxKl  over  it  resting  on  an  intcrpot^cd  glass  plate,  at  every 
interruption  of  the  primary  circuit  an  induction  spark  waA  obtained 
at  the  riiblx'd  ends  of  tlie  sea^nd  coil ;  though  the  shock  wa.s  feeble. 
With  a  double  wire  spool  (one  within  the  other)  of  205O  yaixls, 
placed  above  the  primary  coil  (having  about  the  same  wx^ght  as  the 
copf>er  ribljon)  the  magnetizing  effects  disapjx^red,  the  sparks  wei*e 
much  smaller,  **but  the  f^hock  was  almost  too  intense  to  be  reoeived 
with  impunity."  The  secondary  current  in  this  case  was  one  of 
email  "quantity"  but  of  great  "intensity."  With  a  single  break 
of  circuit  in  the  primary,  it  was  passed  through  a  circle  of  66  stu- 
dents of  his  senior  q\su^^  with  the  effect  of  a  moderate  charge  from 


* Proccfdino*  Am,  PhiLJSoc.  Muy  4,  1808,  vol.  L  p.  14, 
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a  Leyden  jar.  Frara  various  experiments,  the  limit  of  efficient 
length  for  a  given  galvanic  jx)wer  was  ascertained;  Ijeyond  which 
the  induced  current  was  diminished.  Employing  a  Cruickshanks 
battery  of  60  small  elements  (4  inches  square)  he  found  with  the 
ribbon  coil  that  the  induced  currents  were  exceedingly  feeble,  but 
with  the  long  wire  helix  as  the  primary  circuit  that  strong  indica- 
tions were  produced »  By  the  alternations  of  the  ribbon  and  wire 
coils^  the  fact  was  established  "that  an  intensity  current  can  induce 
one  of  quantity,  and  by  the  preceding  experiments  the  converse  has 
also  been  shown  that  a  quantity  current  can  induce  one  of  intensity;'* 
a  result  which  ha^;  had  an  iniportant  bearing  on  the  sul»sequent 
development  of  the  electro-magnetic  '*Induction-Coi!."  With  a 
long  ribbon  coil  receiving  the  galvanic  current  from  35  feet  of  zinc 
surface,  sensible  induction  shocks  conld  be  felt  from  a  large  annular j 
coil  of  four  feet  diameter  (containing  live  miles  of  wire)  when  placed' 
in  parallelism  at  a  distance  of  four  feet  from  the  primary  coil ;  while 
at  the  distance  of  one  foot  the  shock  became  too  severe  to  be  taken.. 
With  this  arrangement  an  induction  shock  was  given  from  on 
apartment  to  another,  through  the  intvervening  partition* 


Succ^sive  orders  of  Induction, — When  it  is  considered  that  the 
primary  current  in  such  cases  has  a  considerable  duration,  w^hile 
the  se(X)ndary  current  is  but  momentary,  being  developed  only  at 
tlie  instant  of  change  in  the  primary ,  it  could  certainly  not  have  i 
been  expected  that  this  single  instantaneous  electrictil  impulse  of  I 
reaction  would  be  capable  of  acting  as  a  primary  current,  and  of  I 
similarly  inducing  an  action  on  a  third  independent  circuit:  and 
during  the  seven  years  in  w4iicli  galvanic  induction  had  b^n  known, 
no  physicist  ever  thought  of  making  the  trial.     Theoretically  it 
might  pcThaps  have  been  inferral,  if  such  tertiary  induction  had| 
any  existcnc^j  as  it  would  be  ct>incident  not  with  the  instantaneous  ' 
secondary  indnctionj  but  with  tlie  initiation  and  termination  of  such 
momentary  current,  and  hence  in  opposite  signs — separated  by  an 
inappreciable  interval  of  time,  that  the  whole  phenomenon  would 
probably  l>e  entirely  masked  by  a  practical  neutralization. 

The  experiments  of  Henry  fully  established  however  the  new  and 
remarkable  r^ult  — -  of  a  ver^^  appreciable  tertiary  current.    By  con- 
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necting  the  t^x^oiidary  coil  with  aiiother  at  some  distance  from  tlie 
primary  so  as  not  to  be  influenced  by  it  directly,  but  forming  with 
the  secx»ndaiy  a  single  closed  circuitj  not  only  was  the  distant  coil 
capable  of  i>roducing  in  an  insulated  wire  helix  placed  over  it,  a 
distinct  current  of  induction  at  the  interruption  of  the  primary, 
but  sensible  shocks  were  obtained  from  it*  The  experiment  was 
pushed  still  further;  and  inductive  currents  of  a  fourth  degree 
were  obtained.  "By  a  similar  but  more  extendeil  armngemeut, 
shocks  were  received  from  currents  of  a  fourth  and  a  fifth  order: 
and  with  a  more  powerful  primary  current^  and  additional  coils,  a 
still  greater  number  of  successive  inductions  might  Ije  obtained. 
-  -  -  It  was  found  that  witli  the  small  battery  a  shfK?k  could 
be  given  from  tlie  current  of  the  third  order  to  twenty-five  persons 
joining  hands;  also  shocks  perceptible  in  the  arras  were  obtained 
from  a  current  of  the  fifth  order."  As  Henry  simply  remarks; 
"The  induction  of  currents  of  diHerent  orders,  of  sufficient  inten- 
sity to  give  shocks,  could  scsircely  have  l)een  anticipated  from  our 
previous  knowledge  of  the  subject/'  By  mean  a  of  the  small 
magnetizing  helix  introduced  into  each  circuit,  the  direction  of 
these  successive  currents  was  found  to  be  alternating  or  rcvGrsed  to 
each  other.  These  remarkable  i-esults  were  obtained  in  the  summer 
of  1838.* 

The  concluding  section  of  this  important  memoir  is  o<:rupied 
with  an  account  of  **  The  production  of  induced  currents  of  the 
different  on  lei's,  from  ordinary  electricity.*'  An  open  glass  cylinder 
about  six  inches  in  diameter  was  provided  with  two  long  narrow 
strips  of  tin  foil  pasted  around  it  in  corresponding  helical  ciiurses, 
the  one  on  the  outside  and  the  other  on  the  inside,  directly  opposite 
to  each  other.  The  inner  coiled  strip  had  its  extremities  connected 
with  insulatcH:!  wires  which  formetl  a  circuit  outside  the  cylinder, 
and  included  a  small  magnetizing  helix.  The  outer  tin  foil  strip 
was  also  conne<led  with  wires  so  that  an  electrical  discharge  from  a 
half-gallon  Ley  den  jar  could  be  passetl  through  it.  The  magneti- 
zation of  a  small  needle  indicated  an  induced  current  through  the 
inner  tin-foil  ribbon  corresponding  in  direction  with  the  outer  cur- 


•  Trans,  Am,  FhU.  Soe,  vol.  vl.  fn.  «,)  p.  303. 
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rent  from  the  jar,*  By  means  of  a  sf^H>n(l  glass  cvlinder  similarly 
provided  with  helical  tin-foil  ribbons  in  suitable  t!onnectioa«,  a  ter- 
tiary current  of  indnt^tion  was  obtainetl,  analogous  to  that  derived 
from  ^IvanisoK  **Also  by  the  atldition  in  the  same  way  of  a  third 
c^diuder,  a  current  of  the  fouilli  ortler  was  develo|ied." 

Similar  as  these  successive  inductions  from  an  electrical  discliarge 
were  to  those  previously  obeerv^ed  in  tlie  t^ase  of  the  galvanic  cur- 
rent, they  presented  one  puzzling  difleren(?e  in  the  direc»tion  of  the 
currents  of  tlie  difilerent  orders.  "These  in  the  expt^riments  with 
tlie  glass  cylinders,  instead  of  exhibiting  the  alternations  of  the  gal- 
vanic currents,  were  all  in  the  same  direction  as  the  dLscharge  from 
the  jar^  or  in  other  words  they  wei-e  all  pirn.  On  sulistituting  for 
the  tinned  glass  cylinders,  well  insulated  copper  coils,  "alternations 
were  found  the  same  as  in  the  case  of  galvanism."  The  only  differ- 
ence appareDtly  Ijetween  the  two  arrangements,  was  that  the  tin-foil 
riblxins  were  separated  only  by  the  thin  glass  of  the  cylinders,  wliile 
the  copper  spiral  coils  were  placed  an  intJi  and  a  half  apart.  By 
varied  experiments^  the  direction  of  the  inducwl  currents  was  found 
to  depend  notably  on  the  distance  l>ctween  the  c<jndurtors; — the 
induction  ceasing  at  a  certain  distance,  (atxxjrding  to  the  amount  of 
the  charge  and  the  charat^ters  of  the  conductors,)  and  the  direction 
of  the  inducal  current  l>eyoiid  this  critic:d  distamx'  being  contrary 
to  that  of  the  primary  current.*  "With  a  battery  of  eight  half- 
gallon  jars,  and  parallel  wires  alx>ut  ten  feci  long,  the  change  in  the 
direction  did  not  take  place  at  a  less  distance  than  from  twelve  to 


♦  About  a  year  litter,  tlie  distltigMlslied  Oermati  electrician  Pkter  Riess,  appa- 
rently anaware  of  Henry's  researches,  dl6covor(M4  the?  seoandary  current  induccnl 
Upom  Tiieehanlcttl  f»lectrlcity»  l>y  n  very  Rlmllnr  ex|>fHment.  iPoggendorfTB 
A  unarm  der  Ph^sik  mtd  fjhemie,  IKTtP,  No.  5,  vol.  xivil.  pp.  rt.V-*(i*) 

fThe  varlatkm  h>  the  direction  of  polar  1 74i.t  I  on  (without  reference  to  InductloD 
cnrrent^i)  appears  to  have  Iwen  flr^t  noticed  by  Felix  Sa%'arv,  some  dozen  years 
before.  In  an  hnpcirUtnl  memoir  communicated  to  the  Paris  Academy  of  ScleDoe« 
July  31,  isaj,  M,Savury  atitiouneed  that  "The  direction  of  the  magnetic  pohirUy  of 
Bm&ll  needles  exposed  to  an  electric  current  directed  along  a  wire  stretched  loni^i- 
tudinally,  varlea  with  the  dlstiincc  of  the  wire:"— tlie  action  heing  found  to  be 
pcfiodlcai  wltli  the  distiince.  M.  8a vary  observed  three  periods,  and  also  the  liict 
that  the  distanees  of  niaximum  efTect  and  of  the  nodal  zeros  "vary  with  the  length 
and  diameter  of  the  wire,  and  with  the  intensity  of  the  discharge."  He  al»o  foun<i 
that  '*when  a  helix  Is  used  for  maBrnetlzlng,  the  dl«U*nce  at  which  the  needle  plBced 
within  it  Is  from  the  conducting  wire,  is  inditforent;  but  the  direction  and  the  do- 
pree  of  nia^netizatlon  depends  on  Ihf.^  Intensity  of  the  discharge,  and  on  tiie  ratio 
between  the  lim^tli  and  size  of  the  wire/'  { Brewster's  Hdinburffh  Jaur,  SeL  Oct* 
igaQ,  voU  V.  p.  369. J 
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fifteen  inches,  and  witli  a  still  larger  l>attery  and  longer  conductors, 
DO  t^hange  was  found  althongh  the  induction  was  prod  need  at  the 
distance  of  several  feet."  With  Dr,  Hare's  battery  of  32  one-gallon 
jars,  and  a  copper  wire  abont  one*tenth  of  an  ineh  thick  and  80  feet 
long  stretched  across  the  k*cture-rtKmi  mid  back  on  either  side  toward 
the  battery,  a  second  wire  stretched  parallel  with  tlie  former  for 
about  36  feet  and  extended  to  form  an  iadei>endent  cin-uit,  (ite  ends 
being  connected  with  a  small  magnetizing  helix,)  wa*s  tested  at  vary- 
ing distanoes  beginning  with  a  few  inches  until  tliey  w^ere  twxlve 
feet  apart:  at  which  distance  of  the  parallel  wire,  ita  induc^tion 
though  enfeebled,  still  indicated  by  ite  nixignetizing  power,  a  direc- 
tion corresponding  with  the  primary  current.  The  iorni  of  the 
room  did  not  permit  a  convenient  separation  of  the  two  cireuitB  to 
a  greater  distance.* 

The  eminent  French  electrician  Antoine  C.  Bcoquerel,  in  a  chap- 
ter on  Induction  in  his  large  work,  remarks:  "Very  recently  M. 
Henry,  Professor  of  Natural  Phikisopby  in  New  .Jers^jy^  ha^  extended 
the  domain  of  this  branch  of  physics :  the  results  obtained  by  him 
are  of  such  importance,  particularly  in  regard  to  the  intensity  of 
the  eftwts  produeeil,  that  it  is  proper  to  exjKJund  them  here  wuth 
some  detail."    Twenty  pages  are  then  devoted  to  these  researches. f 

A  memoir  was  read  before  the  Soc;iet}'^  June  19th,  1840,  giving 
an  aoeount  of  observations  on  the  two  forms  of  induction  oc<'urring 
on  the  making  and  on  the  breaking  of  the  primary  galvanic  circuit, 
the  two  differing  in  character  as  well  as  in  dirtMi^tion.  In  these  ex- 
periments he  emplnye<l  a  Daniel  Is  ct^nstant  lottery  of  30  elements; 
the  battery  being  *' sometimes  used  as  a  single  series  with  all  its 
elements  placed  c^onsecutively,  and  at  others  in  two  or  throc^  series, 
arranged  collaterally,  so  as  to  vary  the  quantity  and  intensity  of 
the  electricity  as  the  occasion  might  require/'  As  the  initial  induc- 
tion had  always  been  found  so  feeble  as  to  be  scarcely  perceptible, 
(although  in  quantity  sufficient  to  affect  tlie  ordinarj''  galvanometer 

•  TYanJi.  Am.  Phil,  .Sbr.,  vol,  vi,  (n.  s,)  ftfL  \k.  pp.  ♦W!^.337,  In  the  ProciH-dlnR*  of 
Ui*"  Hticlety  for  Novttnbf^r  2tl,  IK^,  when  this  iiieinnir  wue^  read.  It  is  reconlett  "Fro- 
feitsor  IIenhy  mndo  a  verbal  *.*oTmnunlcation  durlni;  the  cjouT»eo{  which  lie  Itluft- 
tratcd  exp^HmentflJIy  the  phenomena  tlevelopeil  In  his  paper/*  (froceed.  Am,  PAH. 
fibc.  Nov.  2,  isns,  vol.  L  pp.  M-560 

t  TraUi  exp^rimtmial  de  V^eeMeili  ei  du  Ma{rnititme,  vol.  v.  pp.  g7-iU7. 
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'  ns  decidedly  greater 
until  all  the 
\  were  iBftrodoceJ  into  the  drcmt.  -  -  .  Experi- 
oients  were  next  made  ici  ilrtwuiiaa  the  iadoeiice  of  a  Tariation  in 
the  lei^th  of  the  coil,  the  mtmAj  of  the  battay  remaining  the 
same/'  For  this  porpoee  the  beSteiy  aiMting  of  a  fiingle  element 
''was  empkiyed;  and  the  length  of  the  eopper  ribboa  coil  was  euo- 
cessively  reduced  fran  60  ftel^  fay  waemarm  of  15  feet.  With  45 
feet,  the  initial  induction  was  liiii^gei  than  irith  60  feet:  with  the 
next  shorter  length  it  was  moie  perceptible,  and  increased  in 
intensity  with  each  diminntioti  of  the  coil,  until  a  length  of  about 
fifleen  feet  appeared  to  give  a  maximum  result'*  At  the  same  time 
it  was  found  that  "the  intensity  of  the  ghock  at  the  ending  of  the 
battery  current  diminishes  with  each  diminution  of  the  length  of 
the  cjoiL  *  -  -  By  the  foregoing  results  we  are  evidently  fur- 
nished with  two  methods  of  increasing  at  pleasure  the  intensity  of 
the  induction  at  the  beginning  of  a  battery  current,  the  one  con- 
sisting in  increasing  the  intensity  of  the  source  of  the  electricity, 
and  the  other  in  diminishing  the  resistance  to  conductioii  of  the 
circuit  while  its  intcnsitv  remains  the  same/* 
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Having  thus  suooeeded  in  exalting  the  initial  induction,  Henr}^ 
proceedeil  in  his  investigation.  Distinct  currents  of  the  third, 
fourtii,  and  fifth  orders  were  readily  obtained  from  it;  and  as  was 
anticipatcfl,  with  tlicir  signs  (or  directions)  tlie  reverse  of  ihc  cor- 
responding orders  derived  from  the  terminal  induction.  In  other 
res|iects  '^the  series  of  induccfl  en r rents  prfKluccd  at  the  beginning 
of  tlie  primary  current  appearcil  to  j>ossess  all  the  properties  lx;long- 
ing  to  those  of  the  induction  at  the  ending  of  the  same  current." 

In  the  course  of  these  investigations  the  idea  having  occurred  to 
him  *'that  the  intense  shcu'ks  given  by  the  electric  fish  may  possibly 
be  from  a  semndary  current/*  as  it  appeared  to  him  that  **this  is 
the  only  ^vay  in  which  we  can  conceive  of  such  intense  electricity 
being  protluced  in  organs  imperfectly  insulated  and  immersed  in  a 
conducting  medium/ '  he  endeavored  to  simulate  the  effect  by  ar- 
rangiDg  a  secondary  wire  coil  furnislifHl  with  terminal  handles,  o%Tr 
a  primary  copper  ribbon  coil,  tlie  two  being  insulated  as  usual, 
"By  immersing  the  apparatus  in  a  shallow  vessel  of  water,  the 
handles  being  placed  at  the  two  extremities  of  the  diameter  of  the 
helix,  and  the  hands  plunged  into  the  water  parallel  to  a  line  join- 
ing the  two  poles,  a  shock  is  felt  through  the  arms." 

The  former  experiment  of  obtaining  an  induction  shock  from 
one  room  to  another  through  a  partition,  was  repeated  on  a  still 
larger  scale.  All  the  coils  of  copper  ribbon  having  been  united  in 
a  single  continuous  conductor  of  alxiut  4(X)  feet  in  length,  "tliis 
was  rolled  into  a  ring  of  five  and  a  half  feet  in  diameter,  and  sus- 
pcndeil  vertically  against  the  inside  of  the  large  folding  doors  whic!i 
Bparate  tlie  laboratory  from  the  lecture-i-oom.  Beyond  the  doors, 
In  the  Iccturc-rocmi  and  directly  opposite  the  coil,  was  placccl  a  helix 
forraetl  of  upwards  of  a  mile  of  copper  wire,  one-Bixteenth  of  an 
inch  in  thickness,  and  wound  into  a  hoop  of  four  feet  in  diameter. 
With  this  arrangement,  and  a  battery  of  147  square  feet  of  zinc 
surtaec  divided  into  eight  elements,  shocks  were  jierceptible  in  the 
tongue  when  the  two  conductors  were  eeparated  to  the  distance  of 
nearly  seven  feet*  At  the  distance  of  between  three  and  four  feet,  the 
shocks  were  quite  severe.  T!ie  exhibition  was  rendered  more  inter- 
esting by  causing  the  induction  to  take  plat^  through  a  numlier  of 
persons  standing  in  a  row  lietween  the  two  conductors." 
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The  second  section  of  the  memoir  is  mainly  occupicxl  with  details 
of  experiments  on  tlie  screening  eflect  of  conducting  plates  (of  non- 
magnetic niRtals)  wlien  iriicrjM>swl  l^Gtwc^n  the  primary  and  sec^nd- 
ar}''  coils:  sliowing  i-emarkable  contrasts  in  the  *' quantity'^  ajul 
'* intensity'*  classes  of  galvanic  effects.  When  the  annular  sjkioI 
or  helix  (of  nearly  one  mile  of  copjKn'  wire)  was  emj^loyal  with  the 
large  spiral  coil  of  copj>er  ribUm,  *Hhe  md  being  connected  with  a 
battery  of  ten  elementi^,  the  sluricks  both  at  making  and  breaking 
the  circuit  were  very  severe;  and  tht^e  tLs  uniial  were  almost  entirely 
ncotmlized  by  the  interpfjHition  of  the  zinc  plate.  But  when  the 
galvanometer  instead  of  the  body,  was  introduced  into  the  circuit, 
its  indications  were  the  same  whether  the  plate  was  interposed  or 
not:  or  in  other  words  the  gidvanometer  indicated  no  screening, 
while  under  the  mme  circumstances  the  sht^eks  were  neutralLzcd. 
A  similar  effect  was  observed  when  the  galvanometer  and  the  mag* 
netizing  helix  were  together  introduced  into  the  circuit.  The 
interposition  of  the  plate  entirely  neutralized  the  magnetizing 
power  of  the  helix  (in  reference  to  tcmixTcd  steel)  while  the  deflect 
tions  of  the  galviinometer  were  unaffwied*"  The  indurtion  currents 
of  the  third,  fourth,  and  fifth  orders,  were  found  to  l>e  of  consid- 
erable "  intensity;" — magnetizing  steel  neeilles,  giving  s!iot*ks,  not 
being  interrupttni  by  a  drop  of  water  placed  in  the  circuit  between 
the  ends  of  the  severed  wire, — and  yet  lieing  s^^reened  or  neutral- 
izeil  by  a  metallic  |»late  interposeil  between  the  c^jils,* 

A  continuation  of  the  memoir  was  read  before  the  Philosophical 
Society  Novemljcr  20th,  1840,  dist^ussing  further  the  tlieorctical 
diffen^'n^x's  l.)etween  an  initial  or  an  increasing  gidvnnic  current^  and 
a  decreasing  or  an  arrested  current,  in  producing  the  phenomena  of 
induction.  On  the  same  occasion  Henry  di^stTihtd  *^an  appiiratus 
for  producing  a  reciprocating  motion  by  the  repulsion  in  the  consec- 
utive parts  of  a  conductor  through  which  a  galvanic  current  is 
iwtssing."  AFiout  ten  years  l>cfore,  he  had  devised  the  first  electro- 
magnetic engine  (oi>r^rating  by  intermittent  magnetic  attractions  and 
repulsions);  and  now  he  had  contrived  the  first  galvanic  engine, 
openiting  by  the  analogous  intermittent  attractions  and  repulsions 
of  the  electric  current.t 

*  TVattJf,  Attu  Phil,  »fc.  Jane  18*0,  voU  vUl.  (ti.  s.)  art.  I.  pp*  i-ia, 
f  i^ooMdlf^  Am.  PhU.  Sac,  Nov.  »» IWO,  voL  L  p.  301. 
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OsmUatifm  of  Electrical  Dischargf^-^ln  June,  1842,  he  presented  a 
comrauniLHtkni  to  the  Society  reamnting  an  investigation  of  some 
anoiimlies  in  ordinary  eleetrical  induetion.  Wliile  with  tlie  lar<i<T 
needles  ("No.  3  and  No*  4")  subjected  to  the  magnetizing  lielix,  tlie 
polarity  was  always  eonformable  to  the  direetlon  of  the'  dii*charge, 
he  found  that  when  very  fine  needles  were  employed,  an  increase  in 
the  force  of  the  electricity  produt^ed  elianges  of  [jolarity.  Alxmt  a 
thousand  needles  were  magnetized  in  the  testing  helices  in  these 
research  <is. 

This  puzzling  phenomenon  was  finally  clearer]  up  by  the  important 
discoverj^  that  an  electrical  ecpiilibriuni  wa<3  not  instmitaneoui*Iy 
effe'ted  by  the  sparky  but  that  it  wils  attaiiKni  only  after  several 
oscillations  of  the  flow,  *^The  dist'harge— whatever  may  l>e  its 
nature,  is  not  correctly  represented  by  the  single  transfer  fnjni  one 
etde  of  the  jar  to  the  other:  the  phenomena  retpiire  us  to  admit  the 
existence  of  a  principal  discharge  in  one  direction,  and  then  ?ieveral 
reflex  actions  backward  and  forward,  each  more  fcel4e  than  the  pre- 
ceding, until  the  equilibrium  is  obtainc*d*"*  In  every  case  therefore 
of  the  elcc*trostatic  di;>charge,  the  testing  needles  were  reidly  suli- 
jected  to  an  oscillating  alternation  of  currents,  and  consetiuently  to 
su(X5essive  partial  de-magnetizations  and  re-magnetiMtions.  The 
complications  produwd  by  this  rt^idual  action,  satis fact<iri!y  ex- 
plained for  the  first  time,  the  discordant  re^nlt^s  obtained  by  ditlercnt 
investigators.  This  singular  reflux  of  current  was  ingeniousJy  a]>- 
plied  by  Henry  to  explain  the  apparent  change  of  inductive  current 
with  diflering  distances.  Should  tlie  priraitive  dis^charge  wave  be 
in  excess  of  the  magnetic  capacity  of  the  needle  at  a  given  ]K>sition, 
tlie  return  w^ave  might  be  just  sufficient  to  completely  reverse  its 
j>olarity,  and  the  diminished  succeeding  wave  insufficient  to  re-store 
it  to  its  former  condition;  while  at  a  greater  distance,  the  primitive 
wave  might  be  bo  far  reduced  as  to  just  magnetize  the  needle  fully, 


•  ProceedingM  Am,  Pha.Soc.  Juno  17, 1842,  vol.  II.  pp.  1M-I«k— Prof.  Hermann  L, 
F,  IlEtMH^LTZ  Bomo  flvci  jpars  later  (In  18^7),  tiul  qulto  lnc1cfM?iidentl>%  KiiKK*'fitr'd 
"a  bockwurd  and  forward  iiiutlnn  bt^tvuH^i  ihe  cnatingm"  i,vfii^ii  tht>  Leydun  Jar  l» 
0 1  sc  hurgcd.  f  *<*r/rn  ti/lc  Mc-moirs,  od  I  ted  by  D  r,  J .  Ty  n  du  1 1 , 1 8.5S,  vo  1 .  1,  p .  1 13.)  A  i » d  k  1 1  n 
flvet  yeum  tat^r  <in  lK"i2)  8tr  Wix,ltam  Thom*wjN  made  live  aamc  Indepondnnt  tn>niJo«> 
tore.  (L.  K  D.  PhlL  Muff.  June,  1S>1,  vol,  v.  pp.  KMi,  JOl)  To  Felix  Ha  vary  rmwevcr 
Ifl  due  the  credit  of  hjiviii^  flfRt  advanecnl  thf  bypotheslB  of  electrical  oficlliutlonB, 
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and  the  second  wave,  being  stUl  niore  enfeebled,  would  only  partially 
de-magnetize  it^  leaving  still  a  portion  of  the  original  polarity;  and 
so  for  the  follo^^^ng  diminished  oseillations. 

In  the  coui-sc  of  these  extendetl  researrhe?  the  presence  of  inductive 
action  was  traced  to  most  sorprij^ing  and  unimagined  distances.  **A 
single  spark  from  the  prime  conductor  of  the  machine,  of  about  an 
inch  long,  thrown  on  the  end  of  a  circuit  of  wire  in  an  upper  room, 
produced  an  induction  sufficiently  powerful  to  magnetize  neeilles  in 
a  parallel  circuit  of  wire  placeil  in  the  cellar  beneath,  at  a  perpen- 
dicular distance  of  thirty  feet,  with  two  floors  and  ceilings^ each 
fourteen  inches  thick  intervening," 

**The  last  part  of  the  series  of  experiments  relates  to  induced 
currents  from  atmtispheric  electricity.  By  a  very  simple  arrange- 
ment, needles  are  strongly  magnetized  in  the  author^s  study,  even 
when  the  flash  is  at  the  distance  of  seven  or  eight  miles,  and  when 
the  thunder  is  scarcely  audible.  On  this  principle  he  proposes  a 
simple  self-registering  clec^troraeter,  connectcil  with  an  elev^ated 
exploring  rcMl,'*  For  obtaining  the  results  alwve  alluded  to,  a 
thick  wire  was  soldered  to  tlie  edge  of  the  tin  roof  of  his  d%velling 
and  passed  into  his  study  through  a  hole  in  the  Avindow  frame; 
while  a  similar  wire  paiNsing  out  to  tlie  ground^  terminatefl  in  c*in- 
nection  with  a  metal  plate  in  a  deep  well  close  by.  Between  the 
wire  ends  within  his  .study,  various  apparatus^  including  magnetiz- 
ing helices  of  diflerent  sizes  and  chai'actersj  could  be  attached,  so  as 
to  be  within  the  line  of  conduction  from  the  roof  to  the  ground* 
The  inductions  from  at nu:>sphcric  discharges  were  found  to  have  the 
asi^illatory  character  oljscrvcd  with  the  Leyden  jar;  and  by  inter- 
posing several  magnetizing  helices  with  few  and  with  many  con- 
volutions, Henry  was  able  to  get  from  a  needle  in  the  former 
the  polarity  due  to  the  direct  current,  and  in  the  latter,  that  due 
to  the  return  current;  thus  catching  the  lightning  (as  it  were)  upon 
the  rebound. 

In  examining  the  "lateral  discharge''  from  a  lightning-nxl  in 
good  tjounection  with  the  earth,  he  had  often  oljserved  that  while  a 
spark  could  be  obtaiued  sufficiently  strong  to  be  distinctly  felt,  it 
scarcely  affected  in  the  slightest  degree  a  delicate  gold-leaf  electro- 
scope,     How^   explain  so   incongruous   a   phenomenon?      Heniy 
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discovered  tlie  very  simple  solution ,  by  a  reference  to  the  gelf-induc- 
tion  of  the  rod, —  a  negative  wave  passing,  succeeded  immediately 
by  a  positive  wave  so  rapidly  as  to  c*3mplutely  neutralize  the  effect 
upon  t!io  ft  astroscope  before  the  inertia  of  the  gold-leaf  con  Id  be 
overcome,  while  actually  producing  a  double  spark  (sensibly  co-in- 
cident) to  and  from  the  recipient. 

A  few  months  later,  **he  had  succeeded  in  magnetizing  neetUes  by 
the  secondarj'  current,  in  a  wire  more  than  two  hundred  and  twenty 
feet  distant  from  the  wii*e  through  whieli  the  primary  current  was 
passing,  excited  by  a  single  spark  from  an  electrical  machine,'^* 
In  this  case  the  primary  wire  was  his  telegraph  line  stretchel  seven 
years  before  across  the  campus  of  the  college  grounds  in  front  of 
Nassau  Hall;  the  secondary  or  induction  wire  being  suspended  iu 
a  parallel  dircetion  across  the  grounds  at  the  rear  of  Na-^iu  Hall, 
with  its  ends  terminating  in  buried  metallic  plates:  —  the  large 
building  intervenmg  between  the  two  wires. 

This  brill iaut  series  of  ctintrilmtions  to  our  knowledge  of  a  most 
recondite  and  mysterious  agent^  placed  Henry,  by  the  concurrent 
judgment  of  all  competent  physicists,  in  the  very  front  rank  of 
original  investigators.  His  persevering  researches  in  the  electrical 
paradoxes  of  induction^  perhaps  more  than  any  similar  ones,  tended 
to  strengthen  the  hypothesis  of  an  ^therial  dynamic  agency;  although 
he  himself  had  for  a  long  time  been  inclined  to  favor  the  material 
hypothesis,  f 

INVESTIGATIONS    IN    rjEXERAL    PHYSICS:   FROM    1830   TO    1846. 

In  order  to  give  a  proper  connection  to  the  experimental  inqui- 
ries undertaken  by  Henry  iu  various  fields,  it  is  necessary  to  pause 
here,  and  to  recur  to  some  of  his  earlier  scientific  labors, —  begin- 
ning again  at  Albany. 

•  Proceeding!^  Am.  Phil.  Stye.  Del,  21,  1842,  vol.  IL  p,  220.  It »«  bnrely  potilbte  that 
the  primarj/ ciirrenl  iriip^ht  have  retamed  throuRh  tho  Beconil  wire. 

fin  a  paper  *'On  Uie  Theory  of  tho  so-caned  Imponderables"  piibUBhed  some 
years  later,  in  referrlDg  to  the  phenomena  or  eleclrleal  oscllhtUon  In  discharge,  and 
of  the  lerles  of  Induction  w  taking  ploce  and  **  extend  ins  to  a  RurprlJilng  distance  on 
an  Rides/*  he  remarks :  **Aft  these  are  the  result^i  of  currenls  In  itlternfite  dlreellons, 
tbey  muBt  produce  In  suiromidlni;  §pace  a  sedes  ot  pltts  and,  minwi  motions,  anal- 
ogous tJ]— if  not  Identical  with  undulations/'    {Procf^.Amfr,A»*oeicLti(m,  Albany, 

17 
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Meteorology. — From  an  early  date  Ileary  took  a  deep  intenest 

In  the  i^ixidy  of  met^orolog)^ :  not  only  on  account  of  its  practical 
iniporlant*e,  but  from  its  relation  to  cosmical  physics,  and  because 
from  the  \Qvy  complexity  and  insularity  of  its  conditions,  it* 
cliallengetl  further  investigation  and  stood  in  nc»etl  of  lar^T  geuer- 
alLzations.  His  early  association  with  Dr.  T,  Romeyn  Beck  in 
the  first  development  of  the  system  of  meteorological  observations 
established  in  the  State  of  New  York,  has  already  been  referred  to 
in  the  skelt*h  of  his  "  Elarly  Career,"  (Page  212.)  This  active  and 
zealous  co-opemtion  c^jntinued  from  1827  to  1832;  or  a«  long  as  he 
resided  id  Albany. 

In  September  of  1830,  he  commenced  a  series  of  observations 
for  Professor  Ren  wick  of  Columbia  College,  to  determine  the 
magnetic  intensity  at  Albany.  With  the  assistance  of  hi^  brother- 
in-la\Vj  Professor  Stephen  Alexander,  these  oliscrvations  were  con- 
tinued daily  lor  two  months."^  In  April,  1831,  a  second  series  of 
observations  was  commeiu'cd;  in  the  coui^se  of  which  his  attention 
was  attracted  by  a  grt^at  disturbance  of  the  needle  during  the 
time  of  a  conspicuous  **  aurora ''  on  the  19th  of  April,  1831.  At 
ntjon  of  the  IDth  tlie  oscillations  were  found  to  l*e  jjcrfec^tly  accord- 
ant witli  jirevious  ones,  but  at  6  o'clock  r.  M.  a  remarkable  increase 
of  magnetic  intensity  was  indicated.  At  10  o*clock  of  the  same 
evening,  during  the  most  active  manifestation  of  the  aurora,  the 
oscillations  of  the  necM^lle  were  again  examinetl,  '*  Instead  of  still 
indicating  as  at  6  O'clock  an  uncommonly  high  degrcie  of  magnetic 
intensity,  it  now^  showed  an  intensity  considerably  lower  than  usual/' 
Thus,  designating  t!ie  normal  intensity  at  the  place  as  unity,  at  6 
o'clot!k  it  had  increaseil  to  1.021,  and  at  10  (yclcH.'k  had  subsided  to 
0.9 03,  which    aci'ordiug  to  Ilaiistccn's  observations   is  the   usual 


•Tbenuodlcs  employed  In  these observaUons  vt<*Te  a  coupto  received  by  Frofessor 
Renwick  from  Capt,  SARtKK,— one  of  which  had  belotiged  to  I*rofeF.*or  tLAJtOTKKX 
of  Korway.  **Thcy  were  KURpendeni  ticcorrlinR  to  the  iiielhml  of  Haiisteen  iti  li  smftlJ 
mahoguiiy  box,  by  a  single  tlber  of  mw  si  Ik.  The  box  was  funiLsbed  wUh  n  irtass 
cover,  and  bad  a  M:niduated  arc  oflvory  on  the  bottom  to  mark  the  umplUudc  of  the 
vibrations.  In  using  thiH  apparntos  the  time  of  three  hundred  vibrations  was  not<iJ 
by  a  quftrter-sec«jnd  watch,  well  regulated  lo  mi^an  time;  a  register  i>eing  nuideat 
the  end  of  every  tenth  vibration,  and  a  mean  deduced  from  the  whole,  taken  ilb  tlia 
true  rime  of  the  thr**?  bmidred  vlimitionn.  Experiments  carefully  made  with  tUli 
apparutu«  were  foun^l  Piiftcoptlble  oreoiiHiderable  ueeuruey;"  thcintlividual  oijsierva' 
tlons  not  diflTerlng  from  llie  mean  number,  onlinarlly  more  than  one-tboujsiindltiu 
(Slllimiin'iXm.  Jour.  Sci,  April,  1832»  vol.  xxll.  p,  Hfio 
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relation  of  magnetic  clbturbiinee  by  an  tmrora,  *  Ao  acetiont  of 
these  results  was  communicated  by  Henry  to  thp  All^any  Institute, 
Jaouarj'-  26,  1832;  and  was  also  published  iu  the  Report  of  the 
Regents  of  the  New  York  University.  A  little  more  than  a  month 
later  (to  wit  on  March  6,  1832,)  he  had  Ijeen  able  to  collate  tlie 
various  published  acc^nunts  of  this  aurora;  and  he  learned  "  the  fact 
of  a  disturbance  of  terrestrial  magnetij^m  Ix^i ng  observed  hy  Mr. 
Christie  in  England  on  the  same  evening,  and  at  nearly  the  same 
time  the  disturbance  was  witnessed  in  Alljany,  and  that  too  in  con- 
nection  with  the  appearance  of  an  aurora.*'  This  circurastanee  led 
him  to  make  a  ciireful  comparison  of  the  notict^  of  auroral  displays 
given  in  the  meteorological  reportis  in  the  Annals  of  Philosophy  for 
1830  and  1831,  w^itli  those  of  the  Reports  of  the  New  York 
Regents  for  the  same  period.  "By  inspe(?ting  these  two  publica- 
tions it  w^as  seen  that  from  April,  1830,  to  April,  1831,  inclusive, 
the  aurora  was  remarkably  frequent  and  brilliant  both  in  Europe 
and  in  this  country;  and  that  most  of  the  auroras  dc&rTibed  in  the 
Annals  for  this  titne,  particularly  the  brilliant  ones,  wxto  seen  on 
the  same  evening  in  England  and  in  the  State  of  New  York.'' 
From  which  he  argiK^  that  "these  simultaneous  appcarancTs  of  the 
meteor  in  Europe  and  America  would  therefore  seem  tn  warrant  the 
conclusion  that  the  aurora  boreal  is  cannot  be  classed  among  the 
ordinary  local  meteorologiml  phenomena,  liut  that  it  must  l>e  referred 
to  some  cause  connected  with  the  general  pliysit:!al  principles  of  the 
globe;  and  that  the  more  cnergc^tic  action  of  this  cause  (whatever 
it  may  be)  affects  simultaneously  a  greater  portion  of  the  northern 
hemisphere."  f 

In  attempting  to  classify  and  digest  the  meteorological  data 
w^ithiu  his  reach,  Henry  became  strongly  impressed  with  the 
necessity  of  much  more  extensive,  eiintinuous,  and  systematic  obser- 
vations than  any  as  yet  undertaken:  and  he  neglected  no  oppor- 
tunities of  directing  influence   upon    the  minds   of  our    liational 

•Professor  TIansteej*  tms  remark od  that  "A  short  time  before  the  aurora 
borenlis  appetirw,  the  Intensity  i)f  the  nrngnetlKm  of  the*  earth  Is  npt  tc>  rise  to  an  un^ 
commoti  height;  but  f^iO  soon  ns  the  aurora  boroahs  begins,  In  proportion  as  Us  force 
Increases,  the  InleiiJiity  of  liiu  ina&netbm  of  the?  earth  ilecrcases,  recoverlnii  its 
former  8treng[th  hy  degrees,  oflen  not  till  the  endof  twenty-ftmr  botin/'  {£dinburoh 
PhUoaopfu  Jour,  Jan.  Iii25,  vol.  3tiL  p.  iU.i 

t  SUltman's  Anu  Jour,  8ei.  April,  1632,  voL  xxli.  pp.  laC^lfiSu 
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legislators  J  to  impress  them  with  the  great  need — as  well  as  the 
practical  policy  of  prosecating  the  subject  by  governmental 
rr^onrces.  No  one  at  tliat  day  seemed  so  fully  awake  Ijoth  to  the 
importance  and  to  the  methods  of  prosecuting  such  inquiry:  and 
no  one  more  effectual !y  advanced  both  by  direct  and  by  indirect 
exertions  the  wide-spread  interest  in  this  study,  than  he. 

In  1839,  while  at  Princeton,  he  in  conjunction  with  his  friend 
Professor  Bache,  induced  the  American  Philosophical  Society 
officially  to  memorialize  the  National  Government  to  establish 
stations  for  magnetic  and  meteorological  observations :  a  movement 
which  was  partly  successful,  though  not  to  the  extent  desired.  On 
the  subject  of  international  systems  of  observation  and  register,  he 
justly  remarks  at  a  later  date:  "In  order  that  the  science  of 
meteorology  may  be  founded  on  reliable  data,  and  attain  that  rank 
which  its  importance  demands,  it  is  necessary  that  extended  systems 
of  co-operati(m  should  be  established.  In  regard  to  climate,  no 
part  of  the  world  is  isolated:  that  of  the  smallest  island  in  the 
Pacific,  is  governed  by  the  gcocral  currents  of  the  air  and  the 
waters  of  tlie  ocean.  To  fully  understand  therefore  the  causes 
which  influence  the  climate  of  any  one  country,  or  any  one  pbia*, 
it  will  be  necessary  to  study  the  conditions,  as  to  heat,  moisture,  and 
tlie  movements  of  the  air,  of  all  others.  It  is  evident  also  that  as 
far  as  possible,  one  method  should  be  adopted,  and  that  instruments 
affording  the  same  indications  under  the  same  conditions  should  be 
employe*:!.  *  -  -  A  general  plan  of  this  kind,  for  observing 
the  meteorological  and  raagnetical  changes,  more  extensively  than 
had  ever  before  been  projeete<lj  was  digested  by  the  British  Asso- 
ciation in  1838 J  in  which  tlie  principal  Governments  of  Europe 
were  induced  to  take  an  active  part;  and  had  that  of  the  United 
States,  and  those  of  South  America,  joined  in  the  enterprise,  a  series 
of  watch-towers  of  nature  would  have  been  distributed  over  every 
part  of  the  earth.  -  -  -  Though  the  Government  of  the 
United  States  took  ho  part  with  the  other  nations  of  the  earth,  in 
tlie  great  system  before  descrilied,  yet  it  has  established  and  sup- 
portwl  for  a  number  of  years  a  partial  system  of  observation  at  the 
different  military  posts  of  the  army/^* 


•  AgTicuUural  Meport  of  Commissioner  of  FatenU,  for  1855.  pp.  307, 3fl8. 


DISCOURSE  OF  W,  B.  TAYIX)R, 


261 


A  large  collection  of  original  notes  of  various  raeteorologiail 
obeervationsj^^ — on  magnetic  variations,  on  auroras  with  attempts  at 
ascertaining  their  extreme  height,  on  violent  wliirl winds,  on  htiil- 
stones,  on  thunder-storms,  and  tiie  deportment  of  lightning-rods, — 
nnfortunately  never  published  nor  transcribed,  were  lost  (^vith 
much  other  precious  scientific  material)  by  fire  in  18fi5*  The  phe- 
nomena of  thiinder-storms  w^cre  always  studied  by  Henry  with 
great  intere^st  and  attention,  A  very  severe  one  which  visited 
Prmceton  on  the  evening  of  July  14, 1841,  w^as  minutely  described 
in  a  coramunieation  to  the  American  Philosophical  Society,  Novem- 
ber 5th,  1841.* 

On  November  3d,  1843,  he  made  a  communication  to  the  Society 
*'in  regard  to  the  application  of  Melloni's  thermoelectric  apparatus 
to  meterological  purposes,  and  cxplainal  a  modification  of  the  parts 
connected  with  the  pile,  to  which  he  had  been  led  in  the  course  of 
his  researches.  He  had  found  tlie  vapors  near  the  horizon,  powerful 
reflectors  of  heat;  but  in  the  case  of  a  distant  timnder-storm,  he  had 
found  that  the  cloud  was  colder  than  the  adjacent  blue  space/' t 

On  June  20,  1845,  he  read  a  paper  before  the  Society  on  "a 
simple  method  of  protecting  from  lightning^  buildings  covered 
with  metallic  roofs-/*  urging  the  importance  in  such  cases  of  having 
the  vertical  rain  pipes  always  in  good  electrical  connection  with  the 
earth,  since  "on  the  principle  of  electrical  induflion,  houses  thus 
covered  are  evidently  more  liable  to  be  struc^k  than  those  furnished 
either  with  shingle  or  tile.  It  is  of  course  necessary  to  have  the 
metallic  roof  in  good  nietallic  connection  with  the  gutters  and 
pifK^s;  and  the  latter  may  wnvenicntly  have  soldered  to  the  lower 
end  a  ribbon  of  sheet  copj)er  two  or  three  ijiches  wide,  continuing 
into  the  ground  surrounded  with  cliarcoal  and  extending  out  from 
the  house  till  it  terminates  in  moist  ground.  | 


•  JVoeeid.  Am.  Phil.  ^c.  vol.  U.  pp.  Ul-Ue. 
t  Proci0<L  Am,  Phil.  Soc.  vol.  Iv.  p,  22. 

XProct'cd.  Am.  Phil.  fibc.  vol.  I  v.  p.  170.  HEifRY  nppeare  to  have  been  much  Im- 
preued  with  the  conduct Ing^  value  of  the  tinned  shc-^t-lron  pipes  commonly  uiicd 
as  mill  spouts,  from  observing  tlml  nmld  the  Btnitige  vug^arles  of  Ihc  elrcnlt'>us 
patb  pursued  by  the  ll^^htiilng  <ln  cases  of  houses  eLruck  by  Ihls  dcstruetlve 
■gentK  the  rain  jiipe  vrim  not  nnrrc*j|;uently  eeleeted  as  part  of  the  rnut<?;— marks 
I  Of  explosive  violence  bein^  exbiblted  at  Its  lower  end,  and  BomeUines  at  its  top 
I,— while  the  pipe  itself  wa^i  found  to  be  uninjured. 
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In  this  pa]J€r  he  iiicitleotally  nieets  the  niiR'h  dehated  question 
wliethcr  a  lightning-rod  i^  cffieieot  as  a  conductor  bv  its  solidity,  <»r 
by  its  surface  only.  While  he  had  been  able  to  magnetize  snmll 
needles  placed  tnin,svci'scly  to  the  eth/es  of  broad  stri|>fi  of  copix^r, 
through  which  electrical  discharges  were  pii>sed,  lie  could  obtain  no 
signs  of  magnetism  in  needles  when  placed  trans vei'sely  near  tlie 
»ides  of  such  strijis  about  mid-way  from  the  edges.  In  like  man- 
ner he  failed  to  discover  any  action  in  a  small  magnetizing  helix 
placed  within  a  section  of  gas-pi j^e  and  connected  with  it  at  either 
enti,  when  transmitting  through  the  system  an  eltxjtrictd  sinu'k; 
while  he  easily  obtained  magnetic  effects  with  a  galvanic  current 
passed  through  the  same  arrangement**  From  these  and  other 
experiments  he  was  led  to  believe  that  mechanical  electricity  tends 
to  pass  niainly  along  the  exterior  surface  of  a  ttmductor,  and  accord- 
ingly that  Ohm's  k%v  of  conduction  is  not  appliesible  to  liglitntng 
or  mechanical  electricity,  f 

Some  popuhir  uneasiness  having  been  excited  in  1846,  in  eon;^- 
qneoce  of  telegraph  poles  being  occasionally  struck  by  lightning, 
and  of  the  supjx^sed  danger  to  travellei's  along  highways  likely  to 
result  therefrom,  a  commnnieation  on  the  subject  addressed  to  Dr. 
Patterson,  one  of  the  \lce-Presidents  of  the  American  Philosophical 
Society,  was  read  before  the  Society,  and  referred  to  Professor 
Henry  for  report.  This  was  in  the  very  infancy  of  the  electro- 
magnetic telegraph;  as  it  had  not  then  been  in  existence  more  than 
a  cxmple  of  years.  Henry  responded  in  a  communication  read 
June  19th,  1846,  to  the  effect  that  while  telegraph  wires  as  long 
conductors  were  eminently  liable  to  receive  disehai^s  of  atmos- 
pheric electricity  both  from  charged  clouds  and  from  tlie  varying 
electrical  condition  of  the  air  at  distant  points  along  the  line  (as  for 

•In  passing  a  gAl  van  Ic  current  through  on  iron  tube,  he  ubtolned  the  evidence 
or  ftn  inductfan  frora  both  the  Inside  nnd  the  out^Lde  of  the  tube^  but  Id  opposite 
dlrectloiiB, 

fThis  very  3mporlj\nt  qui^stion  cannot  be  ni^garded  a»  e^en  yet  decisively 
settled ;— em  Intent  uuthorith^j*  matmjtlnhig^  that  electricity  in  ./To«  — of  whatever 
origin  — observes  ftjuaJly  the  ratio  of  proporiJonaUty  to  nreii  of  cross  seeUou  in 
the  cotuluctor*  Probably  Oie  law  of  conductivity  varie*  with  circumstmiees^ 
RlTCfiiK  remarks  that  **lf  a  metallic  rod  be  ralj^ed  to  a  red  hejit.  Its  power  of 
eon  due  ting  coronion  electricity  is  increased,  whilst  its  conducting  power  for 
voltidc  electricity  Is  coosldernbly  diminlslied/*  {Journal  q/  the  Ro^al  JnMiiuti*m 
of  Great  tiritnin^  OcX.  lS3t>,  vol.  L  \,n.  »,)  p.  H7.) 


I 


r  precipitation 
also  from  induction  at  a  distance,  the  danger  to  travellers  along  a 
telegraph  road  would  be  very  sl^it,  no  less  a  pers^jn  should  be 
standing  or  pimsing  quite  elost*  to  a  pole  at  the  moment  of  its  being 
struek.  He  liowever  ree<jmniended  that  fur  the  protection  of  the 
[)oIe8,  they  should  be  provided  with  eondiictors,  "The  effects  of 
powerful  discharges  from  the  clouds  may  he  prevented  in  a  great 
degree  by  erecting  at  intervals  a  long  the  line  and  beside  tlie  support- 
ing poles  a  metallic  wire  coiinec»tetl  with  the  earth  at  the  lower  end, 
and  terminating  aljove  at  the  distance  of  alxiut  half  an  in<^h  from  the 
wire  of  the  telegraph.  By  this  arrangement,  the  insulation  of  the 
conductor  will  not  be  interfered  Avith,  while  the  greater  portion  of 
the  charge  w^ilt  be  drawn  otf,  I  think  thTS  precaution  of  great 
importance  at  platx^  w^here  the  line  crosses  a  river  and  is  supported 
on  high  jxjles.  Also  in  tlie  vicinity  of  the  office  of  the  telegraph, 
where  a  discharge  falling  on  tlie  wire  near  the  station  might  send  a 
current  into  tlie  house  of  sufficient  quantity  to  produce  serious  acin- 
dents."*  This  precaution  has  now  lx»en  largely  adoptcnl,  espcKially 
on  the  telegmph  lines  of  the  (antral  jwrtion  of  the  United  States, 
%vhieh  are  more  liable  to  the  effects  of  lightning.f 

3folccular  Phi^sk^.  —  Among  other  inrpiiries  many  original  exam- 
inations were  made  by  Henry  in  the  domain  of  mole<njlar  physics. 
Willie  Professor  in  the  College  of  New  Jersey  in  1839,  his  attention 
was  attracted  to  a  curious  atseof  itietalltr  capillarity.  A  small  lead 
tube  about  eight  indies  long  happening  to  l>e  left  with  a  bent  end 
lying  in  a  shallow^  dish  of  mercury,  he  noticed  a  few  days  afterwai^ 
that  the  mercury  had  disapiK'areil  from  the  dish,  and  w^as  spread 
on  the  shelf  about  tlie  other  end  of  the  tulx'.  On  a  careful  exam- 
ination of  the  tube  by  incision,  it  appeared  that  the  mercury  had  not 
patssed  along  tJie  open  canal  of  the  tnl>e,  but  had  j)er<:-oIated  tli  rough 
its  solid  substant^'.  To  test  this,  a  solid  rod  of  lead  aljout  one- 
fourth  of  an  inch  thick  and  seven  inches  long  was  bent  into  a  siphon 
form,  and  the  shorter  end  immersed  in  a  small  shallow  vessel  of 
mercury ;  a  similar  empty  vessel  being  placed  under  the  longer  end* 


•  proceed.  Am.  PhiL  Snc  vol.  Iv,  p.  2n«. 

tPreacolL    EtectHcUi/  and  the  Electric  TeleffrttpK  8va  N.  York,  IW,  chap.  xxUL 
pp.  S96  and  411. 
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In  the  course  of  24  hours  a  sclobule  of  mercury  was  found  at  the 
lower  end  of  tlie  lead  rcjd;  and  in  five  or  bix  days  it  had  all  posted 
over  excepting  w^hat  appeared  in  the  form  of  crj^stals  of  a  lead 
amalgam  in  the  upper  vessel.*  A  lon^  piwe  of  thlek  lead  wire 
was  afterward  suspended  in  a  vertical  position^  with  its  lower  end 
dipping  into  a  cup  of  mercury.  In  the  course  of  a  few  days,  traces 
of  the  mercury  were  found  in  tlie  rod  at  the  height  of  tlirec  feet 
above  the  cup;  thus  showing  that  a  metal  impervious  to  water  or 
oil  (excepting  under  very  great  pressure)  was  easily  penetrated  to 
great  distances  by  a  liquid  n^etaL 

Some  years  later  on  a  visit  to  Philadelphia  he  endeavored  witli 
the  assistance  of  his  frieud  Dr.  Patterson  (then  Director  of  tlie 
United  States  Mint),  by  melting  a  small  globule  of  gold  on  a  plate 
of  clean  sheet-iron,  to  obtain  its  eapillary  alisorption ;  but  without 
effect;  probably  owing  to  the  interposition  of  a  thin  film  of  oxide. 
Applying  to  another  personal  friend^  Mr.  Cornelius  of  Philadelphia, 
a  very  intelligent  and  ingenious  manufacturer  of  bronzes,  and  plated 
ornaments  for  ch;mdelier8,  etc.  to  trj^  whetlier  a  piece  of  silver-plated 
copper  lieated  to  the  melting  point  of  silver  would  show  iiny  absorp- 
tion of  that  metal,  he  kerned  that  it  was  a  common  experience  under 
such  circumstances  to  find  the  silver  disappear ;  but  tliat  this  had 
always  been  attributed  to  a  volatilization  of  tlie  silver,  or  in  the 
workman's  phrase, — to  its  being  *' burnt  off,"  At  Henry's  request 
the  experiment  Mus  tried:  the  heated  end  of  a  silver-plated  piece 
of  copper  exhibited  on  cooling  and  cleaning,  a  copper  surface;  the 
oilier  end  remaining  unchanged.  Henry  next  had  the  copper  sur- 
face slightly  dissolved  off  by  immersion  for  a  few  minutes  in  a 
solution  of  muriate  of  zinc^  when  as  he  had  anticipated,  the  silver 
was  again  exposed,  having  penetrated  to  but  a  very  short  and  toler- 
ably uniform  distance  l>clow  tlie  original  surface,  t 

In  1844,  he  made  some  important  observations  on  the  cohesion 
of  liquids.  Notwithstanding  that  Dr.  Young  early  in  the  centur>^ 
maintained  that  *^the  immediate  ciiuse  of  solidity  as  distinguisheil 
from  liquidity  is  the  iatcnd  adhesion  of  the  particles  to  each  other,'' 
and  had  shown  that  **  the  resistance  of  ice  to  extension  or  com- 


*  Proceed.  Am.  BML  80e.  vol,  1,  p.  82. 

fPreeeetk  Am,  Ph0.  jSbc.  Jane  20. 1845,  vol,  Iv.  p,  177. 
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pression  is  found  by  experiment  to  ditrer  very  little  fmni  tliat  of 
water  contained  in  a  vessel,"  *  all  the  most  popular  text-books  on 
physics  continued  to  teaeli  that  the  cohesion  of  the  liquid  state  is 
intermediate  between  that  of  the  solid  and  the  gaseous?  states,  f  It 
seenieil  therefore  desirable  to  test  the  question  by  some  more  direct 
means  than  the  i*esistanti3  of  liquids  eonUiined  in  closed  vessels ;  and 
for  this  purpose  Hcnr)^  employetl  the  clasvsic:al  soap-bubble.  "The 
effect  of  dissolving  the  soap  in  the  water  is  not  ant  might  at  first 
appear,  to  increase  the  molecular  attraction,  but  to  diminish  the 
mobility  of  the  molecules/'  In  fact  the  actual  tenacUif  of  pure  water 
is  greater  than  that  of  soap-water. 

The  first  set  of  experiments  was  directe<l  to  determine  **the 
quantity  of  water  which  adhered  to  a  bubble  just  before  it  burst," 
The  second  set  of  experiments  was  devised  to  measure  the  contractile 
force  of  a  soap-bubble  blown  on  the  wider  end  of  a  U-shajTed  glass 
tube  half  filled  with  water,  by  the  barometric  column  sustained  in 
the  narrower  stem  of  the  tube;  the  difference  of  level  being  care- 
fully observed  by  means  of  a  microscope.  The  thickness  of  the 
soap-bubl>le  film  at  its  top  was  estimatetl  by  the  last  of  the  Newton 
rings  shown  previous  to  bursting.  The  result  arrived  at  from  both 
sets  of  experiments  was  that  water  instead  of  having  a  cohesion  of 
53  grains  to  the  square  inch  (as  was  very  commonly  states!),  has  a 
cohesive  forw  of  several  hundred  pounds  to  the  inch;  or  that  the 
inter-molec*uIar  cohesion  of  a  liquid  is  fully  equal  to  that  of  die  sul> 
stance  in  the  solid  state.  | 


•  Young'9  Lecture*  on  Nat,  I%Uoa,  Lcct.  50,  vol.  1.  p.  627, 

t**ir  woiitlempt  to  draw  op  from  the  j^urface  of  wator  a  circular  disk  of  metal 
nay  of  ttn  Inch  In  dlameti^r,  wo  shall  see  thai  the  water  will  adhere  and  be  supported 
several  Une»  above  the  general  «urflice.  ThlK  experiment  which  Is  frequently  given 
la  clemt'ntiiry  books  as  a  meusure  of  the  feeble  jittrtictkm  of  water  for  llseJf,  1a  Im- 
properly InlerprettHl,  It  merely  indleateu  the  forre  of  attmetlon  of  a  ftlrigle  fllm  of 
atoms  urouad  the  perpendicular  aurfncc,  and  not  of  the  whole  column  elovated/' 
{Aaricttltunil  Report  for  18f>7»  p,  427.— Henry'u  paper  on  Meteorulojf>',l 

*  Proceed,  Am,  PhU.  Sae.  April  5  and  May  17, 1»44,  vol.  I  v.  pp.  66,  57,  and  81,  R5.  The 
original  notett  of  these  Interesting  experiments  containing  the  numerical  reBult* 
obtained  under  a  ip'eat  variety  of  condlUoris,  laid  aside  for  further  reduettons  and 
oomparlAOTiif  were  destroyed  by  Are  In  1SG5.  Since  the  density  of  most  solid  sub- 
Btancea  dlfTers  very  sUghtlj  from,  that  of  their  llqnld  «tate,  being  indeed  leas  In 
many,— unlesa  at  oonfllderably  lower  temperaturen,  (as  in  tiie  case  of  iee,  and  most 
of  the  metalA,^  it  appears  qulle  Improbable  that  the  dlflTerence  between  solidity  and 
UqiiJdity  could  tlepend  in  any  eaue  on  the  deerec  of  cf)heslon.  On  the  contrary,  the 
oohe«lon  of  water  should  be  senelhly  greater  than  that  of  Ice,  since  lU  conslituenl 
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In  1846»  he  presente<l  to  the  Pliilnsitpliiral  S<x'iet\*  an  epitome  of 
his  views  on  the  molefular  ctinstitution  of  matter j  giv^ing  the 
reasons  for  accepting  the  atomic  hypothesis  of  Newton.  He  pointed 
out  that  the  dis<:'o very  and  estalilishment  of  a  pjeneral  scientille  prin- 
ciple  **is  in  almost  all  eases  the  result  of  dednetions  from  a  rational 
antecedent  hypothesis^  the  |»roduct  of  the  imagination ;  founded  it 
is  true  on  a  clear  analogy  with  modes  of  physical  action,  the  truth 
of  which  has  been  established  by  previous  investigation;'^  and  he 
urged  that  the  hope  of  furtlier  advancement  lies  in  the  as^sumptioii 
**  that  the  same  laws  of  force  and  motion  which  govern  the  phenomena 
of  the  action  of  matter  in  ma«sc^,  pertains  to  the  minutest  atoms  of 
these  masses."  He  therefore  felt  **obligetl  to  fissume  the  existence 
of  an  tctlierral  medium  formed  of  atoms  which  are  endowed  with 
precisely  the  same  properties  as  those  we  have  assigned  to  common 
matter.'* 

"Aer*ording  to  the  foregoing  rules  we  may  assume  with  Newton, 
the  existence  of  one  kind  of  matter  diifiLsed  throughout  all  spa«*e, 
and  existing  in  four  states,  namely  the  fetherial,  the  aeriform,  the 
liquid  J  and  the  solid,'**  [In  referring  to  this  postulated /our/b/d 
date  of  maUe}%  Henry  was  accustomed  to  point  out  the  remarkable 
analogy  between  this  conception,  and  that  of  the  four  elements  of 
tlie  ancients,  —  fire,  air,  water,  and  earth.], 

"  In  conclusion,  it  should  be  rememt»ered  that  the  legitimate  use  of 
speculations  of  this  kind^  is  not  to  furnish  plausible  explanations 
of  known  phenomena,  or  to  present  old  knowknlge  in  a  new  and 
more  imposing  dress,  but  to  serve  the  higher  piu*pose  of  suggesting 
new  exjieriments  and  new  phenomena,  and  tlms  to  assist  in  enlai'g- 
ing  the  biiunds  of  science,  and  extending  the  power  of  mind  over 
matter;  and  unless  the  hypothesis  can  be  einployetl  in  this  way, 
hoivever  much  ingenuity  may  have  l>een  ex|¥.^nded  in  its  construc- 
tion, it  can  only  be  considered  as  a  scientific  romance  worse  tliaa 


maleeules  are  closer  togeUier>  Of  the  nature  or  that  "  latertil  odheMon  **  which  reilsU 
the  flow  of  soUdB  (excepting  untlpr  the  condUloiis  of  great  etrain  —  long  canllnu**^!), 
and  whose  absence  In  nmrkf'il  In  Uciuids  by  their  almost  perfect  and  frlcUouless  mo- 
bUlty,  our  present  science  affords  us  no  Ititlnnitloii. 

•Two  hundred  years  ago,  Nkwton  Bp<?oulating  on  the  unity  of  irjatter,  ventured 
the  suggestion,  "Thus  p^.•rhap8  may  all  tilings  be  origin atetl  from  aither.** — Letter  to 
the  Secretary  of  the  Royal  Society  — H<^nry  nidenburg,  January,  167^.  {HiMmu  V 
the  Royal  Socie^:  by  Thomiia  Birch,  vol.  IlLp.eo. ) 
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s,  sint-'e  it  tends  to  satisfy  the  mind  ivith  the  semblance  of  truth, 
and  thus  to  render  truth  itself  less  an  object  of  desire/** 

Light  and  Hmi.  —  Henry  also  made  important  investigations  on 
some  peculiar  phenomena  connected  with  light  and  heat*  For  the 
purpose  of  experimenting  on  suii-light  he  deviseil  in  1840,  a  very 
simple  form  of  lieiiostat,  \mt^'x\  on  the  suggestion  uf  I)r,  Young, 
whereby  tlie  solar  niy  was  received  into  an  up|>er  room  in  a  direc- 
tion parallel  to  the  eiirtirs  axis,  by  means  of  a  simjjle  equatorial 
movement  of  tlie  reflector  jf  ^vhich  was  ctlected  by  the  aid  of  a 
common  cheap  pocket  watch  placed  on  a  small  hinged  l)oard  set  by 
a  screw  to  the  angle  of  latitude.  The  mirror  mounted  on  a  swivel 
and  properly  balancefl,  presented  no  sensible  resi.stance  to  the  run- 
ning of  the  watch  J  whicli  was  arranges!  for  the  24-liour  rotation  by 
a  watchmaker  of  Princeton.  The  whole  cost  of  the  eompleted  in- 
strument (including  the  time-movement)  was  but  sixteen  dollars. 
If  any  particular  direction  of  the  ray  w:us  required,  it  was  only 
net*essary  to  place  a  stationary  mirror  in  the  fixed  path  of  the  ray, 
adjusted  to  tlic  desired  angle.  I 

In  1841,  on  repeating  experiments  of  Be^querel  and  Biot  on 
*' Phosphorescenee,'^  he  discovered  some  new  characteristics  in  the 
emanation  (particularly  when  excited  by  electriciil  light)  %vhich  had 
not  before  been  observed. §  These  were  more  fully  detailed  in  a 
communication  made  to  the  American  Phih^sophical  Sfieiety,  in 
1843,  "On  Phospliorogcnic  Emanatifvn/*  This  phenomenon  had 
been  first  observed  in  the  diamond,  when  taken  into  a  dark  room 
immediately  after  ex[wsure  to  direct  sunlight,  or  to  a  vivid  electric 
spark;  and  was  afterward  oliserved  in  several  other  substances, — 
notably  in  the  chloride  of  calcium — -"Homlx?rg'.s  pho?iphoras/'|| 
It  had  also  be^n  slujwn  by  Becquerel  that  while  this  phosjjhorcs- 

•iVoftftftl.  Am,  Phil.  Soc,  Nov.  6,  1&J6,  vol,  Iv,  pp.  28V-290, 

t  Dr.  Ynting'B  J>r/i<irj  on  ya(.  PhiL  led.  xxxvl.  vol,  1.  p.  426.  The  equatorial  helli> 
stat  appears  to  have  bcon  flrst  6usfE?e«tetl  by  Fahrenheit. 

t  Proceed.  Afn.  Phii.  JSov.  SrpL  17,  IHfl,  vol.  11,  p,  if?. 

I  ProTfCfL  Am.  PhiL  Soc,  April  IB,  iSU,  vol.  W.  p.  m 

\  Ho^dKiiu'ti  phosphorus  is  ti  calcium  chloride  preporcd  by  meltlnpr  one  pnrtof 
il  umniunlac  (aiunujiilc  ehluriilc-y  wUh  two  purls  of  slnked  lime.  t'ANTON's  phi»s- 
horus  isn  cAlclum  Bulplilde  formed  by  a  n^ixture  of  three  parLH  ofgiaod  aud  caU 
Pgdqygter  shells,  and  one  part  of  flow  em  of  sulphur,  exposed  for  an  hour  to  a  strong 
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ceDoe  may  be  fully  ojccited  in  the  sensitive  body  by  imfi 
have  pa:3Bed  through  transparent  sulphate  of  Ume^ 
qoartZi  the  effect  is  entirely  arrested  by  a  plate  of  1 
or  glass.*  Henry  by  a  long  faeries  of  experimentB  gteatif 
tended  these  liste,  including  in  them  a  large  number  of 
He  also  subjected  both  the  exciting  rays  (espedally  thai  oTtiie  i 
trie  spark),  and  the  luminous  emanation,  to  varioos  1 
reflection,  refraction,  polarization,  etc.  The  Kiool  prism  ' 
to  obstruct  this  peculiar  exciting  ray  so  much  as  to  permit  i 
any  impression  ;  but  what  was  remarkable  and  tinexpeded^  a  ] 
of  thin  mica  plates  which  seemed  to  cut  off  entirely  the  \ 
genie  impression,  was  found  when  placed  obliquely  at  llie 
polarizing  angle,  to  distinctly  excite  a  sur\dving  lumlnoos 
On  examination  of  the  phosphorescence  excited  by  polarued  ] 
no  effect  was  perceived  by  a  rotation  of  the  analyzer: 
beam  was  transmitted  through  crystals  in  different  directkcis  with 
reference  to  their  optical  axis,  no  difference  could  be  ofaaerrol.^ 
The  phosphorescence  was  completely  depolarized,  as  if  taki]^  \ 
entirely  new  origin  in  the  sensitive  substance:  a  fact  reniisoovera] 
by  ProfeBBor  Greorge  G.  Stokes  some  ten  years  later,  with  regard  to 
floorescent  emanations. 

That  the  phosphorogenic  effect  does  not  dep^id  on  a  beatiiig  < 
the  substance,  appeared  to  be  shown  by  the  fact  that  '^the  lime 
beoomes  as  luminous  under  a  plate  of  alum  as  under  a  pkte  of 
rock-salt/'  The  emanation  was  examined  by  a  prism  of  rock- 
cn-stal,  and  by  one  of  rock-salt :  — science  had  not  then  the  f 
scope.  While  the  impression  could  be  readily  made  by  a  : 
beam  from  a  metallic  mirror,  it  failed  entirely  when  directed  finom 
a  looking-glass.  The  luminous  effect  on  the  phosphorescent  snb- 
stance  was  found  to  be  defined  in  location  by  the  form  of  the  ( 
ing  made  in  sheet-metal  screens*  Different  portions  of  the  eledxtf^ 
spark  being  tested  by  means  of  a  narrow  slit  in  the  scroeQ,  the 
two  terminals  of  the  spark  were  found  to  be  much  more  active  (as 
measured  by  the  subsequent  duration  of  the  phosphorescence)  than 
the  middle  portion.     By  a  suitable  arrangement  of  double  scrcen* 


*  Thai  there  slioold  be  such  a  dllTerence  between  quarta  and  claat  c 
taltitj  a  remarkabte  circam«taii«a 
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with  three  slits  each,  he  was  able  to  make  simultaneous  star-like 
"photographs"  on  the  substance, of  the  two  extreme  portions  of  the 
si>ark  and  of  a  middle  point:  and  wjiile  the  latter  point  **  exhibited 
a  feeble  pliosphore^cL-nec  for  two  or  three  sceonds'*  only,  the  two 
former  **eontioncd  to  glow  for  more  tliau  a  minute ;'■  and  yet  the 
middle  of  tlic  spark  appeared  to  the  eye  quite  as  vivid  as  its  ex- 
tremities. It  was  also  oljserved  tliat  while  a  sensitive  daguerreo- 
type plate  received  no  impression  from  the  eleetrie  spark,  inversely 
another  similar  plate  exposed  for  several  minutes  to  the  dii^eet  light 
of  the  full  moon  recK-ived  a  photographic  impression,  while  the 
lirae  similarly  exposed,  exhibited  no  phosphoresce  nee.* 

As  a  striking  illustration  of  the  closely  allied  phenomenon  of 
fluorescence,  Henry  was  af%:en\Tird  accustomed  on  the  oc^currence 
of  a  bright  aurora,  to  expose  a  sheet  of  pa|icr  written  or  figured 
with  a  solution  of  bisulphate  of  quinia  to  the  auroral  light,  when 
the  characters  (quite  invisible  by  lamp^light  or  even  by  day-light) 
would  distinctly  glow  with  a  pale  blue  light;  —  indit^ating  the 
electrical  nature  of  the  meteor. 

In  Januar)^,  1845,  in  conjunction  with  Professor  Stephen  Alex- 
ancler,  he  instituted  a  series  of  experimental  observations  on  the 
relative  heat-radiating  j>ower  of  the  solar  spots*  On  the  4th  of 
January  a  large  spot  through  which  our  terrestrial  globe  could  have 
been  freely  dropped,  (having  been  estimated  at  more  than  10,CMlO 
miles  in  diameter,)  favorably  situated  near  the  middle  of  the  disk, 
was  examined  witli  a  telescope  of  four  inches  aperture.  A  screen 
having  been  arranged  in  a  dark  room,  with  a  thermo-electric 
apparatus  behind  it  and  having  its  terminal  or  pile  just  projei'ting 
through  a  hole  in  the  screen,  the  image  of  the  spot  was  rcceival  upon 
it,  giving  a  clearly  defined  outline  about  two  inches  long  and  one 
inch  and  a  half  wide.  By  a  slight  motion  of  the  telescope  the  spot 
could  readily  Ix^  thrown  on  or  off  the  end  of  the  pile  as  desired.  A 
considerable  number  of  observations  indicated  very  clearly  by  the 


•  Pfareed,  Am,  FhU.  Soc,  May  20,  1843,  vol.  Ul  pp,  38-41  Th1«  InteresUng  but  ob- 
ecare  subject  aUhough  ap|Mireritly  connecteil  with  the  phcnfiTjienon  of  "11uori?«* 
cenco*'  lm»  yet  an  entirely  cUsUiiet  phase  in  lis  abnormnL  conUniirnnci.'  nf  luniln-^ 
0*1  ty,— similar  to  tbe  ramlllar  efTeetof  a  tbermal  Inipreaslon,  It  Ik  possible  how- 
ever thflfcl  the  conversion  of  wave-perlodlclty  (\vave-leni^h>,  shown  by  Stokes  iatm 
the  cbafacierlKllc  of  fluore.Hecncc,  maj'^  reqiJlTe  time  Tor  Hr  foil  devpIopmenL 
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differing  deflections  of  the  galvanometer  needle  "that  the  spot 
einittofl  lesi?  Iioat  than  tlie  Purronuding  parts  of  the  luniinons  disk."* 
A  brief  account  of  the  result*?  obtained  by  these  researches  given  in 
a  letter  to  his  friend  Sir  David  Brewster,  was  read  by  the  latter 
at  the  Cambridge  MeiHiiigof  the  British  Association  in  June,  1845.t 
The  determinations  arrived  at  have  been  fully  confirmed  by  the 
later  observations  of  iSetx'hi  and  othei's.| 

In  lHl5j  he  oontributed  a  paper  to  the  Princeton  Review,  on 
"Color  Blindness  ;'*  which  although  in  the  modest  form  of  a  literary 
review  of  two  Memoirs  then  recently  published,  (that  of  Sir  David 
Brewster  in  the  Philosophical  Magazine  j  and  that  of  Profea^or  Elie 
Wart  man,  of  I.aasanne,  in  the  Scientific  Mcmoii^,)  supplied 
original  observations  on  this  interesting  department  of  the  phyBi* 
ology  of  vision. 

Mii^ceUaneom  Contriltutioiis, — Henry's  miscellaneous  contribu- 
tions to  physical  R'ienoe  are  so  numerous  and  varied,  that  only  a 
brief  allusion  to  some  of  them  can  he  atfbrded.  In  1829,  he 
published  quite  an  elal>oratc  "  Topograph! ml  sketch  of  the  State  of 
New  York,  designed  chiefly  to  show  the  general  elevations  and 
depressions  of  its  siirtace."§  And  in  later  years  he  devoted  much 
attention  to  physical  geography.  He  also  made  some  gei^logical 
explorations  and  observations  in  tlie  State  of  Xcw  York,  He  per* 
formed  at  various  times  a  good  deal  of  cheraiL'al  w^ork  (chiefly  of 
an  analytical  character), — first  as  Dr.  T.  Romeyn  Beck's  assistant,  || 

•  Proceed.  Am.  Phil.  Sbc.  June  QD,  IftiS,  voL  Iv.  pp*  17B-178. 

t  Report  BrU.  A»aoc.  1&45,  part  H.  p.  6» 

%!?,  Akoewj  SEcrn  r— during  the  years  LM8  and  l»i9,  (then  a  young  rami  of  thlrtyj 
WttB  Profesjior  of  MulhenDillcs  al  the  College  of  Qeorgetowu,  D*  C.  mtd  In  the  pre- 
pitrAllon  of  his  **  llesenrchoa  on  Klectrical  Ithfrdnolry/'  published  In  ttm  third 
vuluiiie  of  thcj  /^nitfuionian  Cbntributioiis,  (art.  IL  ^^>  pp.)  he  rpcfivfd  from  Uenry  ihc 
friendly  assistance  of  apptimtus  ftiid  sujj;gestlon>i.  U  is*  lnt<'restli>if  lo  refer  to 
Henry's  tntrodiirtlon  of  Profesjior  S^^ji-hi's  first  rpsearchea  to  the  uttenllon  of  tho 
Regents  of  the  Sinltlis^oninn  Institution,  whrn  the  nnme  was  a«  yet  wholly  un- 
known to  the  stif'ntNlr  wt^rld.  "Another  nioniolr  Is  hy  Professor  Rccch  I,  a  youni; 
Italian  of  murli  ingenuity  nnd  lt-;irninu,  a  niomber  of  tJeorgefown  College.  It 
<.*onslst«  of  a  new  mathcmath'nl  hivestlffntlon  of  the  reolprocul  aetlon  of  iwo 
galvanic  currents  on  each  other,  and  of  the  action  of  n  current  on  the  jtoIis  of  a 
magnet."  ySmiDiufftman  RejMft  for  1SI9,  p.  172.8.  ed.  and  p.  UN,  H.  R,  ed.)  Professor 
fieeehi  wan  appointed  Director  of  the  Oiiservatory  at  Itome,  tn  1850* 

I  7V«fiJ.  Atbanif  Imlituie,  voK  i.  pp.  87-112. 

|**HK9RT  was  then  Dr.  Brck's  chemical  aasislant.  and  already  nn  ndmlnibla 
expert  men  lan»f  Address  before  the  Albany  Institute,  hy  Dr.  O.  Meads,  May  Si^ 
1871.    {TranM,  Aihftrw  InMUuie,  vol.  vll.  p.  21.> 
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and  afterward  independently,  as  well  arf  raediatelj  in  directing  his 
own  pupils  and  a88i6tantB.  In  1833,  he  devised  an  improveniQnt 
on  Woll:ii>ton's  met^hanical  i=icale  of  the  i-liemieal  eqnivn lentil,  for  the 
benelit  of  \m  {)upits  in  I'lieniiiitry  : — a  contrivance  wiiich  was  much 

used  and  highly  appreciated  at  the  time. 

«  '  * 

The  suggestion  had  l>een  thrown  out  by  nmfe  than  one  astron- 
omer, timt  carefully  timed  ol>servatii)ns  on  characteristic  mctefirs 
or  *'.sho4>ting-stars'*  might  Ix*  made  available  for  determining 
differences  of  longitude  between  the  stations  of  oh^rvation.*  For 
many  years  however  the  proptisition  had  l>een  generally  reganled 
as  offering  rather  a  speculative  than  a  practical  mctliod  of  solving 
a  prol>leni  of  so  great  nicety.  Henry  in  conrcrt  with  his  brother- 
in-law,  Professor  Alexander,  and  with  his  friend  Professor  Bache, 
determined  to  ascertain  by  actual  trial  the  availability  an<l  value  of 
the  system.  On  the  2oth  of  Novcmbcrj  18.3*5,  Professor  Bache 
observing  at  his  residence  in  Philadelphia  (assisted  by  Professor  J, 
P.  Espy,)  —  simnltaneously  with  Profc^satjr  Heniy  and  Professor 
Alexander,  at  the  Philosophical  Hall  at  Princeton,  they  obtained 
seven  oo-incidences:  — the  instunt  of  disapi>earanf«  of  the  meteor 
Ixiing  in  each  ease  8ele<^ted  as  the  most  accurately  attainable  ep<x*h. 
These  seven  oliservations  (whose  greatest  discrepancies  amounted  to 
but  a  trifle  over  3  seconds)  gave  a  mean  result  o(  2  minutes  O.Gl 
8eiH>nd  (time  longitude),  differing  only  one  second  and  two-tenths 
from  the  mean  estimate  of  relative  longitude  arrived  at  by  other 
methods*  f 

In  1840j  Henry  gave  an  aecount  of  "electricity  obtained  from  a 
small  ball  partly  filletl  with  wateFj  and  heated  by  a  lamp."  J; 


•**Thy  merit  of  first  Miijij^ostlriK  the  use  of  shfXtUug-sULrs  and  ftre-bftll«  as  signals 
for  tlie  detprmliiiUian  of  longitudes  Is  elaim«l  by  Dr.  Others  anil  the  Oeman 
fuitronoiDiirs  for  BiiNZKNBERO,  wlit»  pubHshed  a  work  od  the  subject  hi  tWi.  Mr. 
Buney  however  bus  j>otnted  out  ii  pai>er  published  by  Dr.  MAHKEt-YN'E  twenty 
years  prevlrjusly^  hi  which  that  JlhiPtrlnuB  iistroininiier  caUn  nttentlon  to  Oie  sub- 
ject, unci  dli^^tinetty  iMiints  nut  thtH  npfjUcutloii  of  the  phenomena/'  This  wua 
dikUHi  Greeiiwieh,  November  <Sth,  i7H:j»    [L,  E.  D.  PhiL  Mag,  l*i41,  vol.  xLv.  p.  f>j4.) 

fProcreiL  Am,  Phil.  Sf>c.  Dee.  20,  iJilO,  vol.  b  pp,  162,  JfKL  "This  apptyira  to  have 
been  the  tlret  neiuul  determination  of  a  dltTerenee  of  longitude  by  nu'teorlc!  «>b«er- 
vationp/'  (L*  KD,  PML  Mafj.  l^l,  vol.  xlx,  p.  5a3.j  Several  yeiirs  biter  {\n  1H.'«> 
Nlmnur  meteoric  ob^rvJitions  were  made  between  Attoua  and  Brenlau-  aoU  also 
between  Rome  anil  Naples. 

J  Proceed.  Am.  PhiL  Soc.  Dec.  18,  IWO,  vol.  1.  p.  S2S. 
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In  1843^  he  resid  a  communication  to  the  Society,  "On  a  new 
method  of  clctcrDiiDrng  the  velocity  of  Projectiles:''  for  this  purpose 
employiog  two  screens  of  fine  msulated  wire  each  in  circuit  with  a 
galvanometer,  and  at  dcterminetl  near  di.^tances  in  the  path  of  the 
projectile;  — whereby  the  galvanic  cnrrents  would  be  successively 
interrupted  at  tlie  instants  of  penetration.  To  record  the  interval, 
each  gah'^anoraeter  ne<'dle  is  pnitvideil  at  one  end  with  a  marking 
pen  touching  a  horizontally  revolving  cylinder,  which  is  divided  by 
longitudinal  lines  into  100  equal  parts,  and  is  driven  by  clock*work 
at  the  rate  of  ten  revolution!^  per  second,  giving  therefore  to  the 
interval  of  passage  between  two  consectitive  lines,  the  thousandth 
part  of  a  second,  *  Another  still  more  ingenious  method  is  sug- 
gested, whereby  the  galvanometer  may  be  dispensed  with :  each 
circuit  including  an  indm-tion  c^iil,  one  end  of  whose  setxindary 
circuit  is  connected  with  the  axis,  and  the  other  end  placed  very 
nearly  in  contact  with  the  surface  of  the  graduated  paper  on  the 
revolving  cylinder,  so  bs  to  giv^e  the  induction  spark  through  tlie 
paper  at  the  instant  of  the  interruption  of  the  primary  circuits  by 
the  projectile  pfissing  through  the  wire  screens.  This  is  rciUly  a 
much  nciiter  and  mure  direct  appliration  of  the  electrie  interruption 
than  the  employment  of  a  galvanometer  nealle  for  making  the 
record,  as  it  involves  no  material  inertia.  If  desirable,  the  cylinder 
may  be  made  to  have  a  very  slow  longitudinal  movement  by  a  screw, 
eo  as  to  give  a  helical  direction  to  the  tracings;  and  different  pairs 
of  screens  similarly  arranged  at  distant  points  in  the  path  of  the 
projectile  may  be  employed  to  determine  the  variations  of  velocity 
in  it^  flight,  f 

Henry  was  always  a  watciiful  student  of  psychological  and  sub- 
jective phenomena.  Witnessing  on  one  oi-cjision  tlie  performance 
of  an  athlete*  before  a  large  assembly,  he  noticed  with  a  curious 
intc^rest  the  *Mnductive"  sympathy  nianifcstetl  by  nearly  ever}' 
fipeetator  (himself  included)  in  being  swayed  by  a  movement  as  of 

♦It  appeftrH  thftt  Wheatbtonr  devtspd  his  liisrf>n!ous  eleetro-nuig-Detlc  "^hrotio- 
Bcope"  In  ISIO;  though  he  unfortunuti'ly  imbllHhiMl  no  iiccooiit  of  it  till  IWd:  ur 
twoyt^nrs  iiAer  the  publlcalinn  by  Henry,  And  thl«{  was  mllcd  out  aaareclama- 
tlnn,  on  the  pubUcatlon  of  a  Kimilar  invontlan  by  L.  Breoukt,  of  F&rts,  la  JoaiufT 
of  tbo  same  year.    See  *' Supplement,"  Note  G. 

t  Proceed.  Am.  PhiL  8oe,  May  30, 1843,  vol»  Ul.  pp.  16.5-lfl7. 
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fissi^tonre  to  the  porformer.  In  rt^markin^*  the  impression  of  being 
moved,  while  steadily  watching  a  series  of  pa&sing  canal  boats,  he 
referred  tlie  impression  (amountinjej  almost  to  a  senstitioo  of  move- 
raetit  on  each  boat  reaiihing  a  certain  point,)  to  the  relative  angle 
of  vision  formetl  Uy  the  moving  bo^ly. 

He  made  a  numl>er  of  experiments  on  tlie  flow  of  water  jets  under 
varying  conditions :  also  observations  on  sonorotis  flames  when  pass- 
ing into  a  stove-pi jK-  of  eight  inches  di;imeter  and  about  ten  feet  in 
length :  on  the  eoujpamtive  rates  of  evaporation  from  fresli  and 
from  salt  w^ter :  on  the  slow  evaporation  of  w^ter  from  the  open 
end  of  a  U-,shujKHl  tube,  and  the  much  grt^ater  rapidity  of  evapora- 
tion when  tlie  tube  is  open  at  both  ends :  extended  notes  of  which, 
with  a  great  number  of  other  researches,  perished  in  the  flames, 

In  1844,  he  publisheil  a  Syllabus  of  his  Lectures  at  Princeton, 
In  December  of  that  year  he  presented  to  the  Philosophical  Society 
a  communication  of  a  somcwliat  more  theoretical  character  than 
usual, — on  the  deriv^ation  and  classiiiciition  of  mecliiuiical  motors. 
He  refers  these  to  two  classes; —  the  first,  those  derived  from  celes- 
tial disturbance  (as  water,  tide^and  wind  powers), — and  the  second, 
i\nmi  derived  from  organic  bodies  or  forces  (as  steam  and  other  heat 
p<iwers,  and  animal  powers).  Tlie  forces  of  gravity,  ctjhcsioD,  and 
chemical  affinity  are  not  included,  since  tliese  tend  speedily  to  stalile 
etiuillbrinm;  and  they  beccnue  sources  of  mei'hanical  power  only 
as  they  are  di?^turl>ed  bv  some  t)f  those  before  mejitione<l.  It  is  not 
the  running  down  of  die  water-fall,  or  the  clock- weight,  which  is 
the  true  origin  of  their  useful  work,  but  the  lifting  of  them  up. 
The  same  is  true  of  the  jK^wer  derivetl  from  combustion.  He  then 
lulds  that  lib  second  cJass  (the  forces  deriveil  from  the  organic  world) 
might  perhaps  by  a  similar  process  of  retisoning  be  derived  from 
the  first  class ;  (that  of  celestial  disturbance  ;)  —  reganling  **  animal 
power  as  referable  to  the  same  sources  as  that  from  the  combustion 
fuel,"  and  the  action  of  the  vegetative  power  a^*  ^*a  force  derived 
om  the  divelleut  power  of  the  snnbi*am,''  l>eing  simply  a  case  of 
solar  de*oxidation.  Orgimism — vegetable  and  animal,  he  considers 
as  built  up  under  the  direction  of  a  vital  principle,  which  is  not 
itself  a  mechanical  force.  Voleanic  power  is  neglected  ascompara- 
IH 
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tively  feeble  and  limit<3dl,  and  not  practically  utilized.*  This  intar- 
esting  digest  presents  one  of  the  earliest  and  clearest  theoretical 
statements  we  have,  of  the  correlation  and  tmiisformation  of  the 
physical  forces;  including  with  these  the  so-called  organic  forces. 


ADMINISTRATION   OP   THE   SMITHSONIAN    INSTITUTION, 

By  an  Act  of  Congress  approved  August  10,  1846,  the  liberal 

beijuest  to  the  Unite*!  States,  for  the  promotion  of  Science,  by  James 
Smitlison  of  London^  England,  was  appropriated  to  the  foundation 
of  the  Institution  bearing  his  name ;  the  establishment  being  made 
to  comprise  the  chief  dignitaries  of  the  Government  as  the  super- 
vising body,  and  a  Board  of  Regents  being  created  for  conducting 
the  business  of  the  Institution  after  completing  its  organization. 
As  the  testator  had  beriueathed  his  fortune,!  in  simple  terms  "for 
the  increase  and  diffusion  of  knowletlge  among  men,"  there  arose 
not  unnaturally  a  great  diversity  of  opinion  both  among  Congress- 
men, and  among  the  Regeuts,  as  to  the  mast  desirable  methml  of 
executing  the  purpase  of  the  Will:  and  the  organizing  Act  was 
itself  a  sort  of  compromise,  after  many  years  of  discussion  and 
disagreement  in  both  branches  of  Congress.  To  literary  men,  no 
instrument  of  knowletlge  could  be  so  important  as  an  extensive 
Library :  — to  the  professional,  a  seat  of  education  or  public  instruc- 
tion— general  or  sjiet^ial— supplemented  by  elaborate  courses  of 
public  lectures^  appeared  the  obvious  and  necessary  means  of  dif- 
fusing useful  learning,— to  the  "practical,"  a  large  agricultural 
and  polytechnic  institute — ^supplemented  perhaps  by  a  museum, 
was  the  only  filing  plan  of  developing  the  resources  of  our  coun- 
try*—to  the  artistic,  extensive  galleries  of  art  were  the  most  wortliy 
and  instructive  objects  of  patronage.  The  Regents  sought  counsel 
from  the  distinguishetl  and  the  learned;  and  several  of  them  applied 
to  Professor  Henry  for  his  opinion.     He  gave  the  subject  a  careful 

*Pniceeft  Am,  Ph(t.  Soc.  Dec  20,  1H44,  vol.  Iv.  pp.  12r-12».  This  appears  to  he  the 
first— OS  It  Is  prubably  thi?  best— analysis  of  ph5-*ih'al  energy,  wlilch  lias  btim 
proposed.  Twenty  yeans  lat<?r,  a  ulmUftf  «nftly«ls  (with  i-erUilnly  no  Iraproveinent 
111  the  olnMifLcAtlot) )  wiiB  adoptt^l  by  Professor  Tail,  in  on  eitsiiy  on  "Enercy;'* 
{North  BritUh  Review,  1864,  vol.  xl.  art,  ill.  p.  Itll,  of  Am.  odUlon:)  and  by  Dr.  Btilfuiir 
Stewart,  In  hU  Etrmenlnty  Tr*mii*e  tm  Htut,  Oxfonl,  1806;  (book  Ul.  chap.  v.  artJ^ 
p.:46i) 

f  The  whole  amount  of  the  b«qiieit  wm  a  trifle  over  100,000  pounds,  or  about 
540»0(JO  tlolljint. 
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oonsideration ;  and  annrnmeed  very  decided  view^.  As  Sralthson 
wiLS  a  raiin  of  soiejitific  culture,  a  Fellow  of  the  Royal  Society,  an 
export  analytical  chemist,  and  devoted  to  original  i^esearch,  Henry 
held  that  the  languu|^^  of  his  Will  niiK^t  receive  its  most  a«?ciirate 
and  seientiti*'  and  at  the  same  time  mi>st  eomprt?hensive  interpreta- 
tion ;  that  the  words  **  increase  and  diffusion  of  knowledge  among 
men"  were  delil>erately  and  intelligently  employed;  and  that  no 
local  or  even  national  interests  were  as  broad  as  its  ternis.,^ — that  no 
merely  educational  projects  of  whatever  cliaracterj  no  schemes  of 
material  and  pnictii*al  advancement  however  useful,  tx>uld  justly 
l>e  regiirdt^l  as  fulfilling  the  obvious  intent — expressed  by  a  seieo- 
tific  thinker  and  writer — first  of  all  the  increase  of  knowledge  by 
tlie  promotion  of  original  resean?hj — the  addition  of  new  trutlis  to 
the  existing  stock  of  knowledge,  and  secondly — its  widest  possible 
diffusion  among  mankind,* 

These  wise  and  far-reaching  views  exerted  a  marked  influence; 
and  thinigh  hardly  then  in  accord  with  the  opinion  of  the  majority ^ 
yet  led  to  liis  election  Dec*end>er  3d,  1846,  as  the  '*Secretar)'"  and 
actual  Director  of  the  infant  institution,  f  A  second  time  was 
Henry  called  upon  to  sever  dearly  prized  associations, — ^the  pros- 
jierous  and  f:*3ngenial  [jursiiits  of  fourteen  yetirs  within  the  claJBeic 
halls  of  Princeton,  One  motive  tnrneil  the  wavering  scide.  Here 
was  a  rare  occasion  offered  by  the  enlightened  provision  of  James 
Smithson,  to  secure  fiir  abstract  science  and  unpromising  original 
research,  a  much  needed  encouragement  and  support ;  and  an  obli- 
gation imposed  up3n  the  scientific  few  to  resist  and  if  possible 
prevent  the  pervei-sion  of  the  trust  to  tlie  merely  popular  usi^  of 
the  Hhort-sightctl  many.  That  years  would  be  required  for  shaping 
the  character  and  conduct  of  the  institution  as  he  desired,  was 
certain; — that  this  could  not  Iw  cffef'tJHl  without  nuich  opjjosition 
and  various  oljstaelc,  he  very  clearly  foresaw.  That  during  these 
years  of  active  supervision  and  direction,  he  must  abandon  all  hope 
of  j>ersonal  o|>port unity  for  original  research j  he  as  freely  acci^pted 
in  the  expressive  remark  made  to  a  trusted  friend  in  consultation  on 


*"  Program  tne  of  Orgatilzatloii/ 


Stnithsonian  it^port  for  I&I7.    See  **Sappl^ 
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the  Occasion:  **lf  I  go,  I  shall  probably  exchange  permanent  fame 

for  tninsient  n?putatioii." 

With  the  assurance  of  the  Trustees  of  the  College  of  New  Jersey* 
that  should  lie  fail  to  re^alize  liis  pni^ramme»  or  f^hould  he  satisfac- 
torily acxompli^h  his  apoj^tolic  purpose,  hh  chair  should  ahva}'S  be 
at  hh  oomraand,  with  a  hearty  welcome  back,  Ilenrj*,  neither  spurred 
by  over-i"onfidenr*e,  nor  depressed  with  undue  timidity,  though  filled 
with  anxious  solidtude  for  the  future,,  at^cupted  tlie  appointment 
tendered  to  hiui.  lie  removed  with  his  family  to  Washington, 
December  14,  1H46,  and  at  once  c^mraenctil  his  administration  of 
the  dutie-s  a-<signcvl  to  him  by  the  Regents  of  the  Institution. 

SumiuontAl  tlius  to  the  oceupaney  of  a  new  and  untried  field,  and 
to  the  dis*_'harge  of  essentially  executive  functions,  he  from  the  first 
displaytxl  a  clearness  and  promptness  of  judgment,  a  singleness  and 
steadimiss  of  aim,  a  firmness  and  consistency  of  deeision,  eombini*d 
with  a  practit^l  sagacity  and  moderation  in  adapting  his  course  to 
the  exigencies  of  adverse  conditions,  which  staniped  him  as  a  most 
able  and  successful  administrator.  Without  concealment  and  with- 
out diplomacy,  his  (listinctly  avowed  principle  of  action  was  steadily 
and  patiently  pursuenh  *  AVith  honest  submission  to  the  controlling 
Act  of  Congress,  he  made  as  honest  avowal  of  his  desire  and  of 
his  endeavor  to  have  that  legislation  UKxlihed,  HaniiK^red  by  pro- 
visions he  deemed  unwise  and  injurious,  he  yet  skillfully  managed 
to  reconcile  contestant  interests,  and  to  secure  the  entire  eontidence 
and  concurrence  of  the  Regents.  Henc*cfi)rth  his  purpose  and  luB 
effort  were  to  be  directed  to  the  unique  object  of  encouraging  and 
fostering  the  development  of  what  hits  so  flippantly  Ix'en  designated 
**  useless  knowledge;*-  and  merging  self  in  the  ccnnniimity  of  physi- 
cal inquirers  and  collaborators,  to  l^ectinie  the  high-priest  of  abstract 
investigation  J -^  prepared  to  lend  all  practicable  assistance  to  that 
small  but  earnest  band  of  nature-students,  who  bispired  by  no  aima 
of  material  utility,  sc*ek  from  their  mistress  as  the  only  reward  of 
their  devotion,  a  closer  intimacy,  a  higher  knowltKlge  of  truth. t 


*See  "Supplement,"*  Note  J. 

t  Henry  hu«  finely  »aitd:  **Lft  eerisuri-  or  rlUlmle  full  <•!  sew  here,— on  thoio 
wtioffe  Uves  ari'^  parsed  without  labor  nuil  without  {jbjec-t;  but  let  pral^eaiii]  hon<»r 
lie  be«towed  on  hlra  who  seekw  \v\Ui  nnwenrlwl  ixitlrnce  to  develop  the  order, 
liiiriiujiij%  und  heiiuty  of  even  ttje  *4nniHt»st  part  c*f  ljo<rH  creation.    A  llfte  devoted 
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Of  the  two  distinct  objects  of  eiKlowment  ^fjecified  by  Smithson's 
Will,^ — * ^  th('  inereoHe — atid  tlie  iHJuj^km — of  knowledge/'  Henry 
foreibly  remarked;  *^ These  though  frequently  eonfounde<],  are  very 
diflR.^rent  prwessesj  and  eac4i  may  exist  indefiendent  of  the  other. 
While  we  njoioe  that  in  our  eouiitry  above  all  ot!»er^,  so  much 
attention  is  paid  to  the  difftmmi  of  knowledge,  truth  (compels  us  to 
gay  that  c<»nipanitively  little  enfK^uragement  is  given  to  its  increasej^ 
There  is  another  division  with  regard  to  knowledge  which  Smithson 
does  not  embrace  in  his  design;  viz.  the  application  of  knowledge 
to  usefnl  purpose's  in  the  arts.  And  it  was  not  nei-essary  he  shoukl 
found  an  institution  for  this  purpose*  Tliere  are  already  in  every 
civilized  t^mntrv,  estaijlishnients  and  patent  laws  for  the  encourage- 
ment of  this  department  of  mental  industry.  As  soon  as  any 
branch  of  science  can  be  brought  to  bear  on  the  nec^essities,  eon* 
venieni^es,  or  luxuries  of  lilcj  it  meets  with  encoumgcment  and 
reward.  Not  so  with  the  discovery  of  the  incipient  principles  of 
K'iciice,  The  investigations  whi*'h  lead  to  these,  receive  no  f<:>stering 
cai*e  from  Government,  and  are  considered  by  tht  superficial  observer 
as,  trifles  unworthy  the  attention  of  those  who  place  the  supreme 
good  in  that  which  inimed lately  administers  to  the  physical  needs 
or  luxuries  of  life.  If  physiml  well-l>eing  were  alone  the  object 
of  existence,  every  avenue  of  enjoyment  should  lx»  exploreil  to  its 
utmost  extent.  But  he  who  loves  truth  for  its  own  sake,  feels  that 
its  highest  claims  are  lowered  and  its  oiond  influence  marre<l  by 
Iming  continually  suimnone^l  to  the  bar  of  immRiiate  and  palpable 
utility.    Smithson  himself  had  no  such  narrow  views. f    The  promi- 


exclnilvely  to  the  «t«t!y  uf  a  »lnglf*  Infioot,  lf<  not  sp^nt  In  vaJn,  No  niilnml  how- 
f»%*i»r  IriBlfjiilIlfunt  Is  l&otated;  It  foriiiw  a  part  of  the  great  syHtein  of  luitiin*,  and  Is 
governed  by  th**  Ram*?  gen**ral  laws  which  control  the  fno«t  promhicut  lielngR  of 
tho  organic  world,*'    {SniUh*<mian  Jiep<trf  Tor  1;S5*>,  p,  2t*.) 

•fSwAiSTSON  the  NaturaIJst»  the  countryman  and  friend  of  Smlthftoii,  has  very 
polnt<HJly  marked  IhU  recognized  dlstlnrtlon.  *'The  conwtitullon  of  the  Zoological 
Boc'lety  Is  of  a  vory  mixed  nature,  admirably  adapted  lnde«l  lo  the  reljrnlng  taistc. 
It  is  more  ciilculatcd  however  to  dijftmr  than  to  increase  the  actual  ntook  uf  fi^;len• 
tlflc  knowledge."  ( Disrourne  on  the  Study  of  Natural  HLstar^t,  Cabinet  CycJop«?dla. 
I61110.  Ivondon,  18.'^4,  part  iv-  chap,  i,  sec.  ^1,  p.  31-1.)  And  agatn  r  "  It  la  very  iniftentlal 
when  we  speak  of  the  dif Fusion  or  extension  of  pclpiiee,  that  we  do  not  confound 
these  stAges  of  development  with  discovery  or  advaneenieiit;  since  the  latter  may 
be  n«  difTcrent  from  ttie  former  as  depth  is  from  shaUownesft."  (Same  work,,  part 
Iv.  chap.  \\,  sec.  2¥K  p.  "JVD  ] 

tfin  regard  to  the  vahie  of  seleutlflo  truths  Smithson  In  a  communication 
diitf^  June  lOth,  1834,  has  forcibly  expresKcd  hl«  strong  "conviction  that  It  Im  In  his 
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nent  design  of  his  Ix^quest  is  the  promotion  of  al>?^tnict  science.  In 
this  res{>ect  the  lustitution  holJsi  an  othcrwir^c  iinocrupie<I  place  in 
thiB  cx)antiy;  and  it  adopts  two  fundamental  maxims  in  its  policy; 
—  firet  to  do  nothing  with  its  funds  wliich  can  he  equally  well  done 
by  other  means;  and  second  to  ])rfMhjce  rt^ults  which  as  far  as  po6^ 
Sible  T\ill  benefit  mankind  in  gincral/' * 

Congress — naturally  with  a  pre\'ailing  tendency  to  the  literary, 
the  showy,  and  the  popular,  had  (after  eight  years  of  dilatory  c3on- 
troversy)  directed  in  its  organizing  Act  (,sec,  5,)  the  erection  of  a 
building  "of  sufficient  eize^  and  with  suitable  rooms  or  halls  for  the 
reception  and  arrangement  upon  a  libeml  scide^  of  objects  of  natural 
kistory,  including  a  geological  and  mineralogical  cabinet,  also  a 
chemical  laboratory,  a  lihrary,  a  gallery  of  art,  and  the  necessary 
lecture-rooms/*  By  the  9th  section  of  the  Act,  the  Board  of  Re- 
gents were  autliorizcd  to  expend  the  rumuining  income  of  the  endow- 
ment '*as  they  shall  deem  best  suited  for  the  promotion  of  the  pur- 
pose of  the  testator.''  Out  of  an  annual  income  of  some  40,000 
dollars,  the  Regent8*in  full  aeconl  with  their  Sei*retarv  (whose  care- 
fully elahoi-atcd  programme  they  oflicially  adopted  December  13, 
1847,)  succeeded  in  creditably  inaugurating  all  the  objects  specified 
in  the  charter;  and  at  the  s:imc  time  in  establishing  the  system  of 
publitmtion  of  original  Memoirs,  to  which  Henr}^  justly  attached 
the  first  importance. 

An  incident  in  itself  too  slight  to  prmluee  a  visible  ripple  on  the 
current  of  Henry's  life,  is  yet  too  eharacteristic  to  be  here  omitted. 
Dr.  Robert  Hare  having  in  1847  decided  upon  resigning  his 
Professorship  of  Chemistry  in  the  Mctliral  Department  of  the 
University  of  Pennsylvania,  (the  largest  and  Ijest  patron izt^d  in  the 
countr}%)  the  vacant  chair  was  tendered  by  the  Board  of  Trustees  to 
Professor  Henry.  His  friend  Dn  Hare  himself  used  his  influence 
to  induce  Henrj'  to  l>ccome  his  successor ;  particularly  dwelling  on 
the  large  amount  of  leisure  afforded  for  independent  investigations. 


ktiQWledffe  I^Bt  man  has  found  bis  greatnefis  and  hlH  happiness,  the  liigh  sapeH- 
orlty  which  he  holds  over  the  other  aiilmnlK  who  inbul^itt  the  earth  with  him; 
and  consequently  that  no  Ignorance  is  probnbly  without  loss  to  him,  no  error 
without  evil/*  (Thomson's  Annalu  <if  J^hiloMophif^  1821^  vol.  ilxIv,  or  new  serieaiVoL 
vlll.p.ol.]] 

*SmUh*onkm  Ueport  for  185S,  p*  & 
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The  income  of  this  protesorsliip  was  more  tlian  double  the  salary  of 
tbe  Smithsonian  Secretan^pliip.  The  position,  tempting  as  it  might 
have  been  untler  ditlerent  eireum^tanees,  was  liowever  dec»linciL 
Henry  felt  that  to  leave  his  prt^sent  j>ast  Ix^fore  his  cherished  pjliey 
^^as  fairly  settlal  and  estahlisheilj  would  be  niOAt  probably  to  abandoo 
nearly  all  the  results  of  the  experiment:  and  having  set  before  him- 
self the  one  great  object  of  direeting  the  resources  of  the  Smithsonian 
Institution  as  far  as  possible  to  the  advancement  of  science,  in  eon- 
formity  with  the  undoubted  intention  of  its  founder,  (and  as  the 
execution  therefore  of  a  sacred  trust,)  he  resolutely  put  aside  every 
indueement  that  might  divert  him  from  the  fulfillment  of  his  task.  * 

Of  the  half  a  dozen  objects  of  attention  specified  in  the  5th  section 
of  the  organizing  Act,  (the  various  inspiration  of  different  partisans,) 
not  one  directly  tended  to  further  the  primaiy  requirements  of  the 
Will; — even  the  Ijaborator^^  being  avowedly  int rod uc!e*l  simply 
m  a  utilitarian  workshop  for  mining  and  agrienUumI  analyses. 
Regarded  as  methmls  of  diffusing  existing  know^iedge  they  were 
obviously  local  and  limited  in  tlieir  range;  and  as  compared  with 
tlie  instrumentality  of  the  Press,  were  certainly  very  ineflBcient  for 
spreading  the  benefits  of  the  endowment  anxong  men.  f 

Henr)^  with  a  rare  courage  dared  maintain  against  most  powerful 
influem^,  that  the  interests  specifically  designated  must  all  be 
subordinated  to  the  fundamental   requirement,  tJie   promotion  of 


•Some  Mix  ycari  later,  a  sotnewhiit  ftlinllar  tpinptatlon  was  presented.  In  1853, 
on  the  reslgtifttlon  of  PreKldent  Ciirnaluin  of  the  College  of  New  Jersey  nt  Prince* 
tpQ,  an  eflTort  waft  made  lo  induce  ITio  return  of  Professor  Henry  to  his  acuflemlo 
seat,  by  a  movement  ta  obtiiin  for  him  the  Presidency  of  the  ColU^e.  Bucli  a 
token  of  affecUonate  remembrance  e<juld  not  Imt  be  gmteful  find  t-oucJilu*?  t^  his 
feellngFi;  but  a  sense  of  obngatlon  wiis  uj>on  him,  not  to  be  laid  u£lde.  He  Imd 
nntlertuken  a  work  und  a  responsibility  which  must  not  br*  left  to  the  hazard  of 
liillure.  He  declined  the  prufTered  honor—  with  thanks;  and  warmly  ri'co  mm  ended 
Dr.  Maclean  to  the  vacant  position:  who  thereupon  waa  duly  elected*  (Maclean's 
IIUL  of  College  of  Ntw  Jersey,  vol,  li,  p.  im.) 

t**The  objects  ppeeifled  In  the  Act  of  Congress  evidently  do  not  come  np  Uy  the 
Idea  of  the  testfltor  ws  dctluccd  from  a  critical  examination  of  his  will.  A  llbrBry, 
a  muKeuni,  a  gallery  of  arts,  thoui^h  Important  In  themBeIve«^  are  local  in  their 
Influence.  I  have  from  the  beginning  advocated  tb  I  sop  In  Ion  on  all  occu£ioiiK,  atid 
ahall  continue  to  advocate  it  whenever  a  suitable  opportunity  occurs."  \Smiih' 
aonian  Report  for  1853,  p.  122  (of  Senate  edit,)— p- 117  (of  H.  Rep.  edit.)  The  superfielal 
pretext  was  not  wuntini^  on  the  pari  of  some,  that  the  words  "increase  and  diini- 
•Ion'*  were  not  to  be  taken  too  literally,  but  to  be  eon»lderetl  as  the  tautology  of 
legal  et[uivalentat  applicable  fo  ibo  dcvelopnieni  of  the  hidlvlduat  mind;  tolnce 
sehool^boys  (If  not  the  puiidlta)  were  evidently  capable  of  an  ** increase"  of 
knowledite. 
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nrijTinal  re^eareh  for  increasing  knowledge :  and  that  this  was 
amply  j^ustainod  by  the  residuary  grant  of  authority  to  the  Regents 
(under  the  9th  section  of  the  Act)  "  to  make  sueh  disposal  as  they 
shall  deem  best  suiteil /or  the  proinolion  of  the  purposes  of  the  ttsiaior^ 
anything  herein  contained  to  the  contrary  notwithstanding/*  of  any 
income  of  the  Smithsonian  fund  *^  not  herein  appropriated,  or  not 
required  for  the  puriKit^es  herein  provided."  Henry '.s  carefully 
studied  programme  comprij^nl  two  fiei-tions:  the  first,  embracing 
the  details  of  tlie  plan  for  carrj^ng  out  the  explicit  purpo^  of 
Smitlison ;  the  second,  indicating  the  proper  steps  for  earning  out 
the  provi.sions  of  the  Act  of  Congress.  The  fir^  and  principal 
section  propose*!  a^  methods  of  promoting  researc.hj  —  the  stimula- 
tion of  particular  investigations  by  special  premiums, — the  publi- 
f^tion  of  such  original  memoirs  furnishing  positive  additions  to 
knowledge  liy  experiment  and  obsiTvation  as  should  l>e  approved 
by  a  commission  of  experts  in  each  ease, — the  active  direction  of 
certain  investigations  l^y  the  provision  of  instrunients  as  well  as  of 
the  necessary  means,  the  appropriations  being  judiciously  varied  in 
distribution  from  ycm*  to  year,^ — the  prasecut ion  of  experimental 
determinations  aud  the  solution  of  physical  problenLs,  —  the  exteji- 
sion  of  etlinolog)^  (especially  Amerie^m),  and  in  general  the  conduct 
of  such  varied  explorations  as  should  ultimately  result  in  a  complete 
physical  atlas  of  the  United  States.  As  methods  of  promoting  tlie 
diffusion  of  knowledge,  it  was  proposed  to  give  a  wide  circulation 
to  the  published  original  nienioira  or  Smithsonian  **  Contributious 
to  Knowledge'*  among  domestic  aud  foreign  libraries,  institutions, 
and  scientific  correspondents,  to  have  preparctl  by  cpialified  t*ol lab- 
orators,  series  of  careful  reports  on  the  latest  progress  of  stolen t^  lu 
different  departments,  and  to  provide  facilities  for  the  distribution 
and  exchange  of  scientific  memoirs  generally. 

It  IS  unnecessary  here  to  follow  closely  the  slow  steps  by  which  — 
through  all  the  obstructions  of  narrow  prejudic'c  and  ignorant  ml**- 
construction,  of  st^lfish  interest  and  pretcntlcd  philanthropy,  of 
friendly  rcmonsti^nt^c  and  hostile  denunciation,^ — the  policy^  origin- 
ally marked  out  liy  the  Secretary  was  witli  imwavering  resolution 
and  imperturbable  equanimity  steadily  pursued,  imtil  it  gained  its 
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asstirefl  suocess  ;  the  vindication  imd  the  unprt-^tcntioU!>  triumph  of 
"the  jiii?t  man  tenacious  of  purpose/' 

The  most  forniidahle  of  the  s]ve<'iaUst  schemes  both  in  Congress 
anfl  elsewhere,  wos  that  of  the  Ijilirary  faetion,  whieh  pro^xiited 
with  remarkable  zeal  and  energy,  threxitened  hy  tlie  aeknowledged 
ability  of  its  leading  advocates  to  ct>ntrol  the  action  of  the  Regents, 
even  to  the  neglect  and  abandrnmient  of  all  the  other  interests 
indiaited  by  the  statute.*  In  Henry's  judgment  the  Institution 
should  posses  simply  a  working  library,  an  auxiliary  for  those 
enpiged  in  seientiii*'  researt^i,  a  re|)ertory  well  supplietl  with  the 
puhli.she*!  Proeeedings  and  Transfietious  of  learned  S+Ki-ieties,  but 
whieh  8u  tar  from  aiming  at  an  eneyelopiedic  or  a  literary  eh ameter. 
should  be  mainly  supplementary  to  the  large  National  TJbmiy 
already  estalilished  at  the  CapitaLf  "The  idea  ought  never  to  be 
entertaineil  tlxat  the  ixirtion  of  the  limiti**!  in(X)ine  of  the  Smith- 
sonian fund  wliieh  <^n  be  devoted  to  the  [)urehjise  of  bcK>ks  will 
ever  be  sufficient  to  meet  the  wants  of  the  American  scholar*  Oti 
the  contrary  it  is  the  duty  of  tfiis  Institution  to  increase  thot^e  wants 
by  pointing  out  new  fields  for  exploration,  and  by  stimulating  other 
researches  than  those  whieh  are  now  eultivatefl.  It  is  a  part  of  that 
duty  to  make  the  value  of  libraries  more  generally  known,  and  their 
want  in  this  countrj'  more  generally  felt"! 

pT0Ge68€M  of  Divestment. — Henry's  declamtion  that  the  mo<lerat€ 
m«ins  at  (^niniand  were  insufficient  to  support  worthily  either  a 
Library,  or  a  JIuseum,  alone,  was  early  justifietl.  The  Libmry 
though  slowly  formed  of  only  really  valuable  scientifie  works,  and 
this  largely  by  exchanges  with  the  Smithsonian  publications^  §  in 

•  See  "Sapplemcnt/"  N*>te  K. 

f  "To  carry  on  the  opemtlpm*  of  tlin  first  i^ertlon  »  working  library  wUI  bo  re- 
qtiin^d^  fionslsting;  of  the  past  volumes  of  the  traiiBaftlons  nnd  prooe<?dingR  of  alj 
Ihe  learned  Boctctlee  In  every  lan^un^e.  Thefne  are  the  ortglnnl  Boiircos  from  which 
the  nio«t  Important  prlneliilen  of  the  poKltlve  knowledge  of  our  day  hiivt*  been 
drawn,*'    {Smitfi/tonian  iif^ntri  for  JRIT.  p.  l.'JO  of  Sen.  ed,— p.  131  of  U.  Rep.  edj 

I  ffmitfuonkm  lirport  for  18oJ,  p.  224  I  of  Ben.  ed.)— p.  2lfl  (Of  H.  Rep.  ed.) 

i"It  i*  the  Intention  of  the  Regents  to  render  the  Hmithfionian  library  the 
most  extensive  and  pi^rff^et  eolUx-tloji  of  TruoKactlona  *ini*l  Holeittlflc*  works  In  thlii 
country,  nnti  tbl«  !t  wHl  hf*  rnahled  to  neeonipMsh  by  rnenrii!  of  Its  exeliunge», 
which  will  furnish  It  with  all  the  current  Journals  and  publieatlonK  of  Nwpietles, 
while  the  separate  series  rnay  be  completed  In  due  lime  a«  upportuntly  and  meatiit 
may  offer.  The  InKtimtlon  haM  already  more  complete  Ret«  of  TracMietlonft  of 
ienrned  fM-)eletl«^i«  than  arf'  t^o  be  found  in  the  oldest  libraries  In  the  United  States," 
{SmiOuonUm  Report  for  Iti'jTj,  p.  2&.J 
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the  ooiirBe  of  a  dozen  years  amounted  to  about  40,000  volumes; 
and  the  annual  txjst  of  buiding,  gu|Deriot€ndence,  and  the  constant 
enlargement  uf  room  and  of  cases,  was  becoming  a  serious  tax  upon 
the  resources  of  the  Injetitution,  The  propriety  of  transferring  the 
custody  of  this  valuable  and  rapidly  increasing  collection  to  tlie 
National  Library  established  by  Congress,  was  repeatedly  urged 
upon  the  attention  of  that  body :  and  by  an  Act  approved  April 
6th,  1866,  such  transfer  was  at  last  eftected. 

**  Congress  had  prtsentol  to  the  luiatitution  a  portion  of  the  pub- 
lic reservation  on  which  the  building  is  situated.  In  the  planting 
of  this  with  trees,  nearly  10,0CH}  dollars  of  the  Smithson  income 
were  expended.*'  Ultimately  however  opportunity  was  taken  to 
have  the  Smithsonian  park  included  in  the  general  appropriation 
by  the  Government  for  impruving  the  pubhc  grounds. 

The  courses  of  Lectures  which  were  continued  from  their  estab- 
lishment in  1849,  to  1863,  were  then  abandoned*  In  conformity 
with  the  judicious  policy  entertained  from  the  beginning  not  to 
consume  un profitably  the  limited  means  of  the  Institution  by 
attempting  to  do  what  could  be  as  well  or  better  accomplished 
by  other  organizations,  it^  herbarium  ooniprising  30,000  botanical 
specimens  and  other  allieil  objet^ts,  was  transferred  to  the  custody 
of  the  Agricultural  Department.  Its  eoUeciion  of  anatomical  and 
osteological  specimens  was  transferred  to  the  Anny  Medical  Mu- 
seum. And  its  Fine- Art  collections  were  transferred  to  the  custody 
of  the  "Art-Gallery ''  established  at  Washington  (with  a  larger 
endowment  than  the  whole  Smithsonian  fund)  by  the  enlightened 
liberality  of  Mr.  W.  W,  Corwran. 

Such  were  the  successive  processes  by  which  much  of  the  early 
and  injudicious  legislative  work  of  organization,  intended  for  pop- 
ularising the  activities  of  the  Institution,  was  gradually  undone; 
greatly  to  the  dissatisfaction  and  foreboding  of  many  of  its  well- 
meaning  friends,  **  It  should  be  rei^ollected  "  said  Henry,  "  that 
the  Institution  is  not  a  popular  establishment,"* 


•Smithsonian  Report  for  W&,  p.  12.  A  dtstlngtil8h(?d  poHtlclaLD,  now  xnanjr  years 
deceased,  (an  InflueiitiRl  Member  of  Cotij^roBS— and,  pofiBlble  EtateflmanJ  Jn  tliocon- 
fldcDce  of  friendehlp  pointed  t>tit  witli  emplia«lK,  how  by  a  few  Judicious  pxpedi- 
en l«  — involving  only  u  motierate  reducllon  of  the  Income  of  the  InsUluUon,  golden 
opinions  might  be  won  from  the  preefi.  £ind  the  Bmlthfoniaxi  really  be  made  quite 
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The  Naiionnl  Mu^nm, — The  last  heritege  of  misdirected  legisla- 
tion—  tlic  National  Museumj  still  remains  in  nominal  cfmnei'tion 
with  the  Institution ;  althongli  Congress  has  recognized  the  justice 
of  making  special  provision  for  its  cust^nly  by  an  annual  appropria- 
tion ever  since  its  establishment  in  1842, —  four  yearn  before  the 
organization  of  the  Smithsonian  Institution.  The  Government 
collection  of  curiosities  had  accumulated  from  the  contributions  of 
the  various  exploring  expeditions;  and  Henry  from  the  first,  had 
objet^ted  to  receiving  it  as  a  donation,  foreseeing  that  it  would  prove 
more  than  "the  gift  of  an  elephant. '**  In  his  jird  Rrpori^  he 
venture<l  to  say :  **  It  is  hopetl  that  in  due  time  other  means  raiiy 
be  found  of  establishing  and  supporting  a  general  collct^tion  of 
objects  of  nature  and  art  at  the  seat  of  the  general  Govemmentj 
with  funds  not  derived  from  the  Smithsonian  bequest/' t  In  his 
third  aujiual  Import  he  remarked :  **  Tlie  formation  of  a  Maseum 
of  objects  of  nature  and  of  art  i*equires  much  caution.  With  a 
given  income  to  be  appropriated  to  the  purpose,  a  time  must  come 
when  the  cost  of  keeping  the  objects  will  just  equal  the  amount  of 
the  appropriation:  after  this  no  further  increase  can  take  place. 
Also,  the  tendency  of  an  institution  of  this  kind  unless  guarded 
against,  will  be  to  expend  its  funds  on  a  heterogeneous  ci:»l lection 
of  olyects  of  mere  curiosity."  Justly  jealous  of  any  dependence 
of  the  Institution,  designed  as  a  monument  to  its  founder,  upon 
the  varying  favors  or  caprices  of  a  political  gtjvernnient,  or  of  any 
confusion  between  the  National  Museum,  and  its  own  sjiecial  fX)Uec- 
tions  for  scientific  study  rather  tlimi  for  popular  display,  he  added; 
"If  the  Regents  accept  this  MiL^eura,  it  must  he  mergeil  in  the 
Smithsonian  collections.     It  could  not  l>e  the  intention  of  Congress 


a  "popular"  cstabllRhment.    Unseduoed  by  ihefte  fVietidly  suggMtlons  of  worldly 
wUdom,  Henry  ustoniahed  hiK  adviser  by  the  smUlng  oMiimnce  that  hl«  aeff- 

rimpoBed  miRslon  and  dfUberati*  purpose  was  to  prevenl,  aa  fkr  as  in  him  lay. 
precisely  that  consummation,    lind  (he  philtwophcr  repudiated  the  "breath  of  his 

■fltwtrns"  he  could  not  have  hopii  lookestl  upon  by  the  polltlelaD,  aa  more  hope- 
lessly demented. 

•His  friend  Profensor  SlUlinan  In  a  letter  dated  December  4th  11*47,  wrote:  "If 
It  Ift  within  the  views  of  the  Government  t^i  bestow  the  Nallonal  Museum  upon 
the  Smlthijonlan  Intitltuihjn,  the  very  bequci^t.  would  nee  in  tn  druw  after  It  an 
obllgatinn  to  fumlfih  the  requii^lte  accommodutioDR  without  taxing  the  Smiths*- 
Alan  ftmds:  otiierwlae  the  gift  might  be  detrimental  Instead  of  heneflcial/' 
^SmUh9onian  Report  for  IHJT.  p.  139  (Sen.  ed.>— p.  132  (H.  Rep.  ©d.) 
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that  an  InstitotioD  founded  by  the  lil:)erality  of  a  foreigner,  and  to 
which  he  has  affixed  his  own  name,  t$hoiild  be  charged  with  the 
keeping  of  a  i^paratc  Museum,  the  property  of  the  United  States. 
-  -  *  The  small  portion  of  our  funds  which  can  be  devoted  to 
a  mn$eam  may  be  better  employed  in  collecting  new  objects,  such 
as  have  not  yet  been  studied,  than  in  prcserx-ing  those  from  which 
the  har\^est  of  discovery  has  already  been  fully  gath^^.*'  Nor 
was  he  reconciled  to  the  gift  by  the  suggestion  that  a  suitable  appro- 
priation would  be  granted  by  the  Xational  Government,  for  ihe 
expense  of  its  custody.  "This  would  be  equally  objectionable; 
sinoe  it  would  annually  bring  the  Institution  before  Congress  as  a 
aupplimnt  for  government  patronage^"* 

In  his  Report  for  1851,  he  forcibly  stated  m  regard  to  the  require- 
ments of  a  general  Mu*^um,  that  "the  whole  income  devoted  to 
this  object  would  be  entirely  inade^iuate : "  and  he  strongly  urged 
a  National  establishment  of  the  Museum  on  a  basis  and  a  scale 
which  should  be  an  honor  and  a  benefit  to  the  people  and  their 
Capital  city.  "  Though  the  formation  of  a  general  collection  is 
neither  within  the  means  nor  the  province  of  the  Institution^  it  is 
an  object  which  ought  to  engage  the  attention  of  Congress.  A 
general  Museum  appears  to  l>e  a  necessary  establishment  at  the  seat 
of  government  of  every  civilizeil  nation,  ,  »  -  An  establish- 
ment of  this  kind  c^n  only  be  supported  by  Government ;  and  the 
proposition  ought  never  to  be  encouraged  of  putting  this  duty  on 
the  limitctl  tlKJUgh  liberal  liequest  of  a  foreigner/- f  This  policy 
was  urged  in  almost  every  8ubse<|uent  Rej^ort,  "There can  be  but 
little  doubt  that  in  due  time  ample  provision  will  be  made  for  a 
Librarj"  and  Museum  at  the  Capital  of  this  Union,  worthy  of  a 
Government  whose  perpetuity  depends  upon  the  virtue  and  intelli- 
gence of  the  people.  It  is  therefore  unwise  to  hamper  the  more 
important  objects  of  this  Institution  by  attempting  to  anticipate 
results  which  will  be  eventually  produced  without  the  expenditure 
of  itfi  means.*' t  "The  importance  of  a  collection  at  the  seat  of 
government,  to  illustrate  the  physitBl  geography,  natural  history, 

•JS^nUhaonian  Rfpon  for  iNd,  pp.  181, 182  (of  Sen.  ©d.)— pp.  1T3, 174  (of  H.  Rep,  ed«) 
^SmUhaonian  Report  for  1851,  p.  *££:  (of  Ben.  e<l>— p.  219  (of  H.  Rrp.  t^d.) 
XamUhMQnian  Meport  tor  18S2.  p.  253  (of  Sen.  ed.)— p.  tM&  (of  H.  R€p.  ed.) 
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and  ethnology,  of  the  tjiiitc*il  States,  cannot  be  too  highly  estimated: 
but  the  support  of  such  a  collection  ought  not  to  be  a  burden  u|Ton 
the  Smitlisonian  fund.''  * 

The  popular  mind  did  not  however  appear  to  be  prepared  to 
accept  these  earnest  presentations;  and  in  185S,  the  National 
Museum  was  transferred  by  law  to  the  custody  of  the  Smithsonian 
Institution,  with  the  same  annual  appropriation  (4,000  dollars) 
which  had  been  granted  to  the  United  States  Patent  Office  when  in 
charge  of  it. 

So  rapidly  were  the  treasures  of  the  Museum  increased  by  the 
gathered  fruits  of  various  government  explorations  and  surveys, 
as  well  as  by  the  voluntary  contributions  of  the  numerous  and 
wide-spread  tributaries  of  the  Institution,  that  the  policy  was  L'arly 
adopted  of  freely  di.stributing  duplicate  specimens  to  other  institu- 
tions where  they  would  be  most  appreciated  and  most  usefully 
applied.  And  in  this  way  the  Smithsonian  betrame  a  valuable 
center  of  diffusion  of  the  means  of  investigation  in  geology,  miner- 
alogy, botany,  zoology,  and  archieolog}\t  The  eleiir  foresight  which 
announced  that  the  Museum  nmnt  very  soon  outgrow  the  entire 
capacity  of  the  Smithsonian  resources,  has  lieen  most  amply  vindi- 
cated;! and  to-day  a  large  Government  building  is  stored  from 
basement  to  attic,  with  boxed  up  rarities  of  art  and  nature,  suflS- 
cient  more  than  twice  to  fill  the  Smithsonian  halls  and  galleries, 
hi  addition  to  their  present  overflowing  display.  §  The  strong  desire 
of  Henry  to  see  established  in  Washington  a  National  Museum  on 
a  scale  worthy  of  our  resources,  and  in  which  the  existing  over- 
grouTi  (X)llections  might  be  so  beneficially  exhibited,  he  did  not  live 

•Smithsonian  Report  for  1*53,  p.  11  (of  Bon.  e^.Hp.  li  (or  II.  Ue\\.  ed.) 

♦From  tho  rapid  Krnwtli  of  the  tiatlomil  collection  «aer  11  wa«  triiriBfJL»rrcd  to 
tbe  cust^Jily  of  IJin  Smlthjioiiiittn  Institution,  the  annual  appropriation  of  4»<Mj<j  iloJ- 
lare  by  Confp'esa  very  soon  becnme  wholly  InBuIRcient  to  dpfray  even  one-lmlf  H« 
DecpfiAary  expenses.  A  memorial  Klgnt^d  by  the  ChanciHlor  and  the  Bwretj*ry, 
WiU  presented  t-o  Congress  May  1,  I8tiS,  In  which  the?  naemorlallsts  "beg  k'live  to 
represent  on  belmlfof  the  Board  of  Kegents,  that  the  umibI  anniml  appropriation 
of  1,000  dollmrs  Is  wholly  Inadetiuiiitj  to  the  eost  of  preparing,  prtwervluu,  and 
exhibiting  the  spc**! mens;  — the  actual  expenditure  f«^r  tbnt  purpose.  In  l«0T, 
kiavlntf  been  over  12,01)0  dollars.'^  {J9mUhaonian  Mt-port  for  liS6T,  p.  115.)  It  wom  not 
hcywever  tin  1^1  that  the  appropriation  was  r»il«ed  Ut  1Q,0(M>  dollars.  In  1HT3,  It 
WM  lt)Grea«cd  to  15,000  dollars,  and  In  m%  to  20,W  doUani. 

{See  "8upplem*snt,"  Note  M, 
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to  see  gratified.  That  the  realixatiuii  of  this  beneficent  project  is 
only  a  question  of  titne,  is  little  doubtful ;  for  it  cannot  be  supposes! 
that  collections  so  valuable,  and  so  manifestly  beyond  the  cajMicitics 
of  the  Institution^  will  he  sutl'eretl  to  waste  in  usel^snes6*  And 
when  estiibllshedj  its  b^'ing  and  its  l>enefits  will  in  no  small  degree 
be.  due  to  him  who  first  realizing  its  neeessity,  and  most  appre- 
ciating its  impfjrtance,  with  nnwearving  perseverance  for  tweJit}^- 
five  years  omitted  no  opportunity  of  urging  upon  members  of 
Congress  its  importunate  claims* 

Mdeorologi4xd  Work.— In  the  conduct  of  w^hat  were  appropri- 
ately called  the  "active  operations^*  of  the  Institution — ^under  the 
first  section  of  the  programme  (in  contradistinction  to  the  local  and 
statical  objects  of  the  second  section),  a  rare  energy  and  promptness 
was  exhiliitcd.  The  very  first  Report  of  the  Secretary  announced 
not  only  the  acceptance  and  pi^eparation  for  publication  of  an  elab- 
orate work  by  Mt^srs.  Squier  and  Davis,  on  explorations  of  "  Ancient 
Monuments  of  the  Mississippi  Valley/'  but  the  commencement  of 
official  preparations  ^^for  instituting  various  lines  of  physical 
research.  Among  the  subjects  mentioned  by  way  of  example  in 
the  programme^  for  the  application  of  the  funds  of  the  Institution, 
is  terrestrial  magnetism.  ,  *  ,  Another  subject  of  research 
mentioned  in  the  programme,  and  which  has  been  urged  upon  the 
immediate  attention  of  the  Institution,  is  that  of  an  extensive  sys- 
tem of  meteorological  observations,  particularly  with  reference  to 
the  phenomena  of  American  storms.  Of  late  years  in  our  country 
more  additions  have  been  made  to  meteorology  than  to  any  other 
branch  of  physical  science.  Several  important  generalizations  have 
been  arrived  at^  and  definite  theories  proposed,  whieJi  now  enable 
us  to  direct  our  attention  witli  scientific  precision  to  such  pointe 
of  observation  as  cannot  fail  to  reward  us  with  new  and  inter- 
esting results.  It  is  proposed  to  organise  a  system  of  observations 
which  shall  extend  as  far  as  pi:)ssible  over  the  North  American 
continent,  .  -  -  The  present  time  appears  to  be  peculiarly 
auspicious  for  commencing  an  enterprise  of  the  proposed  kind. 
The  citizens  of  the  United  States  are  now  scattered  over  every 
part  of  the  scnithern  and  western  portion  of  Kurthern  America, 
and  the  extended  lincj^  of  telegrapli  will  furnish  a  ready  means  of 
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warning  the  more  northern  and  eastern  observe!^  to  he  on  the 
watch  for  the  first  appearance  of  an  ailvanciiig  storm/*  * 

An  appropriation  for  the  pnrpose  having  been  made  by  the 
Regents,  a  large  number  of  observers  scattered  over  the  United 
States  and  the  Territories  became  voluntary  iX)rrespondent«  of  the 
Institution.  Advantage  was  taken  of  the  stations  already  estab- 
lislied  under  the  direction  of  the  War,  and  of  the  Navy  l)epart- 
inents,  as  well  as  of  those  provided  for  by  a  few  of  the  States. 
The  annual  reports  of  the  Secretary  chronieled  the  extension  and 
success  of  the  system  adopted ;  and  in  a  few  years  lietween  five  and 
six  hundred  regular  observers  were  engaged  ia  its  meteorological 
service*  The  favorite  projeet  of  employing  the  telegraph  for 
obtaining  simultaneous  results  over  a  large  area  was  at  once  organ- 
ised; and  in  1849,  a  system  of  telegraphic  despatches  was  estab- 
lisbedj  by  which  (a  i'vw  years  later)  the  information  received  in 
Washington  at  the  Smithsonian  Institution  was  dally  plotted  ujjon 
a  large  map  of  the  United  States  by  means  of  adjustiible  symbols. 
E^py^s  generalization  that  the  principal  storms  and  other  atmos- 
pheric changes  have  an  eastward  movement^f  was  fully  establishetl 
by  this  rapidly  gathered  experience  of  the  Institution ;  so  that  **  it 
was  often  enabled  to  predict  (sometimes  a  day  or  two  in  advance) 
the  approach  of  any  of  the  larger  disturbances  of  the  atmosphere."  J 

Eminently  efficient  as  the  enterprise  approved  itself,  increasing 
experience  served  to  demonstrate  the  expanding  requirements  of  tlie 


*  f^milfiMonlan  Rrptrrt  for  lft47,  pp.  1«,  147  (of  Sen.  ed.)— PI>.  138,  189  (of  H.  Rep.  ed.) 
Profesiior  Lrnvrnls  {ttiwhoni  tiitinne  ottiers  *'d)fitlttgulihtHl  for  their  attainment!  In 
mete«niloiO'"  letters  Inviting  BugKestlons,  had  been  addressed^)  recommondetl  rhat 
there  shoulJ  beat  least  r>no  observlnti;  slJitton  within  every  hundred  ^rjuiire  tnUt'fl 
of  the  Unll<?d  Ktatcs!!  nnd  he  sagaciously  pointed  out  that  "When  the  inaj^netlc 
telegraph  [  Iheu  an  Infiint  three  yeara  old]  Is  extended  from  New  York  to  New 
Orlewns  and  St.  I^oui§,  it  may  be  made  subBervlont  to  the  protection  of  our  com- 
merce/' This  Interesting  letter  wa.«i  publlshwl  in  ftill  wv,  "Appendix  No.  *2."  to  the 
Report,  In  li^,  a  paper  wafi  read  before  the  British  AftjSiJcUitioii  by  Mr.  John  Ball, 
•*On  rcnderlnn  the  Electric  Telegraph  Rubservlent  to  Meteijrolo^hml  Rescsarch :  in 
which  the  auth^^r  ftugjreBtf^d  that  filinuUiiiicou»  observations  #*o  collected,  BiighL 
reveal  the  direetlon  and  j>r4jbat»|e  lime  of  arrival  of  storms.  {Reptrrt  Brit.  Amoc. 
Swarisea.  Aug.  18^18.    AbstratliJ,  pp,  !2,  la.) 

tF^RANKLiK  is  said  to  have  been  the  first  who  stated  the  geneml  lftw»  that  the 
storms  of  onr  Bouthem  States  move  otT  to  the  north eujst ward  over  the  Middle  and 
Eastern  States. 

XStnithAonian  Rrport  for  1861,  p*  44*  An  Interesting^  and  Instructive  rimmi  of 
results  uccompUiihcd  within  flfteen  years  waa  given  In  this  if^porf,  pp.  42-15 :  and 
continued  In  the  succeeding  Report  for  1865,  pp. 60-69. 
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servit^ ;  and  it  was  seen  that  to  prosecute  the  subject  of  mek^jr- 
ology  over  so  large  a  territory,  with  the  fullness  necessarj^  would 
require  a  still  larger  force  of  observers,  and  a  greater  drain  upon 
the  resources  of  the  In?ititution,  than  cx>uld  well  be  spared  from 
other  objects;  and  as'  the  great  value  of  the  system  w^as  fully 
recognized  by  the  intelligent,  the  propriety  of  maintaining  a 
meteorological  hui'eau  by  the  national  supi>ort  was  early  prt'sentefl 
to  the  attention  of  Congress.  Tliis  most  important  department  of 
observation  hatl  Ijcen  advanced  by  Henry  to  that  ix^sition,  in  which 
a  larger  annual  outlay  than  the  entire  income  of  the  Institution 
was  really  refpiireil  to  give  just  efficiency  to  the  system*  In  his 
Report  for  1805,  he  remarked:  ''The  present  would  appear  to  be 
a  favorable  time  to  urge  upon  Congress  the  impjrtance  of  making 
provision  for  the  reorganizing  all  the  meteorological  oljservations  of 
the  United  States  under  one  combined  plan,  in  wliich  the  recor^k 
should  be  sent  to  a  central  depot  for  reil notion,  discussion,  and  final 
publiaition.  An  appropriation  of  50^000  dollars  annually  for  this 
purpose  would  tend  not  only  to  advance  the  mat€'rial  interests  of 
the  country,  but  also  to  increase  its  reputation,  *  -  ^  It  is 
scarcely  necessary  at  this  day  to  dwell  on  the  advantages  which 
result  from  such  systems  of  a>mbined  observations  as  those  which 
the  princij>al  governments  of  Europe  have  establisheil,  and  are  now 
constantly  extending/'* 

Five  years  later,  in  support  of  the  proposition  that  the  subject 
from  its  magnitude  now  appealed  to  the  liberality  of  the  nation^  he 
briefly  recapitulated  the  work  accomplished  by  the  limited  means 
of  the  Institution.  **TIie  Smithsonian  meteorological  system  was 
commenceil  in  1849,  and  has  continued  in  operation  until  the  present 
time.  -  -  -  It  has  done  good  service  to  the  cause  of  meteor- 
ology; 1st,  in  inaugurating  the  system  which  has  been  in  opemtion 
upward  of  twenty  years:  2nd,  in  the  introduction  of  improved  instru- 
ments after  discussion  and  experiments :  3rd,  in  prcfiariug  and  pul>- 
lishing  at  its  exjx^nse  an  extensive  series  of  meteorological  tables: 
4th,  in  reducing  and  discussing  the  meteorological  material  which 
could  be  obtainetl  from  all  the  records  from  the  first  settlement  of 
the  country  till  within  a  few  years:  5th,  in  being  the  first  to  show 


*  Sniithtonian  Bepori  for  Iflfllj,  p.  57. 
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the  pi-actioability  of  telegraphic  weather  signals:  Gth,  in  ptiblishmg 
reoords  and  di.-^'ussions  niade  at  it'^  own  expense,  of  the  An-*tie  ex- 
ptxlitions  of  Kane,  Hayes,  ;uid  McCUintrx'k :  7th,  in  di>?eussing  and 
publishing  a  niiml>er  of  series  of  s|weial  rect>rdH  embracing  peri^xls 
of  from  twenty  iu  fifty  years  in  different  sections  of  the  United 
States, — of  great  interest  in  determining  secular  changes  of  the 
climate:  8tlij  in  the  publiaition  of  a  series  of  memoirs  on  various 
meteorological  plienomena,  embracing  ol>ser  vat  ions  and  diseujiksions 
of  storms,  tornadcjes,  raeteorsj  auroras,  etc.:  9tii,  in  a  diffusion  of  a 
knowletlge  of  meteorology  through  iti^  extensive  unpublished  cor- 
respondence and  its  printer!  circulars.  It  has  done  all  in  this  line 
which  its  limited  means  would  fierrait;  and  has  urged  upon  Con- 
gress the  establishment  with  aderpiate  appropriation  of  funds,  of  a 
meteorological  department  under  one  comprehensive  plan,  *in  which 
the  rei'ords  should  be  sent  to  a  central  depot  for  i"eduetion,  discus- 
sion, and  final  pubiictition/''* 

In  1870,  a  metef)rological  department  was  establislietl  by  the 
Governnaent  under  the  Signal  Office  of  the  War  Department,  with 
enlarged  facilities  for  systematic  observations ;  and  agreeably  to  the 
settled  policy  of  the  Institution,  this  imj>ortant  field  ot*  research 
was  in  1H72,  aland oncd  in  favor  of  the  new  orgiuiiziitiou.t  Of 
the  voluminous  results  of  nearly  a  quarter  of  a  century  of  system- 
atic ret'ords  over  a  wide  geograpbiciil  area  which  have  Ix'cii  slowly 
digciited  and  laboriously  discussed,  only  a  small  jMirtion  has  yet  been 
published.  The  publitiation  of  the  series  when  pmctiaible,  will 
yet  prove  an  inestimaljle  boon  to  meteorological  theory. 

Although  our  country  can  bcwist  of  many  able  meteorologists, 
wlio  have  greatly  pronioted  our  knowletlge  of  the  laws  of  atmos- 
jjljeric  phenomena,  it  is  safe  to  say  that  to  no  single  worker  in  the 
field  is  our  nation  more  indebte*!  lor  the  advancement  of  this  branch 
of  science  to  its  present  standing,  than  to  Joseph  Henry,  Quite  as 
much  by  his  incitement  and  encouragement  of  others  in  such  re- 
searcheS;  as  by  his  own  exertions,  does  he  merit  this  award.     To 


•amiOuonian  RejHtrt  for  IS7ft,  p.  43, 

fAs  an  ilUi^irutlEjii  of  thi'  popular  favor  Jin  which  tblit  Hlgnal  i^rvlce  ffi  beld.lt 
may  bo  RtateJ  that  the  nnriiuul  ni^prtfiprlatloii  by  Uovcrnment  for  lis  Bap|)ort  now 
excoedd  aot  merely  the  outire  HrnHhsonlun  liicuine,  but  sixteen  timet  ibat  amount; 
oi-  In  fact  Its  whole  encluwTnenU 
19 


290 


MEMORIAL   OF    JOfiSEPH    HENRY. 


him  is  undoubtedly  due  the  most  important  step  in  the  modern  eys- 
tern  of  obs^.Tvation, —  the  installation  of  the  telegraph  in  tJie  service 
of  meteorological  signals  and  predictions.*  While  givinj^  however 
his  active  jsn^wTvision  to  the  extensive  system  lie  had  himself  inau- 
gurated, publishing  many  important  red  net  ions  of  partieular  features, 
as  well  as  various  circulars  of  detailetl  instructions  to  observers,  of 
the  desiderata  to  Ik*  obtidntid  by  those  having  the  op[)ort unities  of 
arctic^  oceanic,  and  soutliern  explorations,  and  directing  tlie  constant 
observ^ations  recorded  at  the  Institution  as  an  independeut  station, 
he  made  many  personal  investigations  of  allied  subjects; — as  of 
the  aurora,  of  atmospheric  ele<:tricity  and  thunder-storms,  of  the 
supposed  influence  of  the  inoon  on  the  weather,^ — ^and  crjutributed 
a  valuable  series  of  raemoirs  on  nieteon^dogy,  em  bracking  a  \nde 
range  of  |)hysical  exposition,  to  the  successive  Agricultural  Reports 
of  the  Commissioner  of  Patents,  during  the  yem-s  ^S^Jo,  '56,  '57, 
'58,  and  1859,  Instructive  articles  on  Magnetism  and  Meteorology 
were  prepare*!  in  ISfU  ior  the  Amerif^n  CyclopaHlia,  And  one 
of  his  latest  publisiied  papers  comprises  a  minute  account  of  the 
effects  of  lightning  in  two  thunder-storms;  one  occurring  in  tlje 
spring  of  hist  y*2iu'  (1877)  at  a  Light-house  in  Key  West,  Florida, 
and  the  other  occurring  in  the  summex  of  last  year  at  New  London, 
Connecticut,  t 

Arch(ToifM/icaf  Work, — One  of  the  earliest  subjects  taken  up  for 
investigation  by  the  Institution,  was  that  of  American  Archaeology; 
the  attempt  l>y  extended  cxjuhjrations  of  the  existing  pre-hLstorie 
relics,  mounds,  and  monuments,  of  the  aborigines  of  our  country, 
to  ascertain  as  far  as  possible  their  primitive  imlustrial,  social  and 
intellectual  character,  and  any  evidences  of  their  antiquity,  or  of 

• '"  Ho\v(»VPf  freqii**nMy  the  Idea  may  huve  been  liUgRejrtPd  of  utUlxlng  our  knowl* 
edge  by  the  criTploymt-'Jit  uf  the  oleclrlo  lelegrnpb,  tt  l.^  t*j  I*rcjfe!»scir  Henry  and  hl« 
assistatitii  In  the  Hinllhsoiilan  InsOtuUijn  that  the  credit  Is  due  of  having  first 
ftctuiilly  leiillzcd  this  KugKestttm.  -  -  -  It  will  thus  be  seen  that  without  male- 
rlttl  aid  from  the  (Jovernment,  but  through  the  enliKhteiied  policy  of  the  tele^ntpti 
companies,  the  SmUhsonlan  Institution  jrfr*<  in  the  i/v>r/c/  orgr^nljeed  u  eomprehen- 
give  ss'^slem  of  telegrupbic  meteorology,  and  has  tbus  fflven  — first  to  Europt'  lutd 
Asia,  oml  now  to  the  United  State/i,  that  moHt  henet\cent  nationnl  .ippUctitlon  of 
modem  Kclenee— the  F^torm  M^arnlnga."  Artk'le  on  "Weather  Telegraphy"  by 
Professor  Tie  vela  nd  Abl>e,    (Am.  Jour,  ScL^  Aug.  IH71,  vol.  iL  pp.  83, 8ik> 

t  Journal  of  fhr  Aynrrlcan  Electrical  Soeieiu^  1S7H,  voL  IK  pp.  37-44.  Tbo  commuulca^ 
iUin  In  dated  Get.  VI,  1877;  though  not  puhllshe-d  till  during  thoauthckr*i  ItMtUUieHL 
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thoir  stflfTC^  of  development.  Tlie  fir^t  piibliciitlon  of  ** Smithsonian 
Contriljutioiis''  eonipri.sed  io  a  gofxl  shvd  qimrto  volume  an  account 
of  extensive  examinations  of  tlie  mounds  and  earthworks  found 
over  the  ]inml  vatlcyof  the  Missis.^ippi,  with  elaborate  illustrations 
of  the  relies  and  results  obtained:  antl  this  volume  extensively  cir- 
culated bv  gift  and  by  sale,  attracted  a  wide-spread  attention  aiid 
interest,  and  gave  a  remiu^kable  stimulus  to  the  further  pn:>seeution 
of  such  researches,  *^  Wliatever  relates  io  the  nature  of  man  is 
interesting  to  the  students  of  exery  branch  of  knowknlge;  and 
hence  ethnology  affords  a  common  ground  on  which  the  cultivators 
f>f  physical  science,  of  natural  liistory,  of  arclnef>logy,  of  language, 
of  history,  nm\  of  liteniturcj  can  all  harnmniously  lalmr.  Coose- 
quently  no  part  of  the  operations  of  this  Institution  has  l>eeD  more 
generally  [Ktpular  than  that  wliicli  relates  to  this  subject.*^* 

S]>eeial  explorations  inaugnmted  by  the  Institution,  have  sup- 
plied it  with  imiM:)rtant  ^contributions  to  archjefjlogieal  information^ 
and  with  the  rich  sjkjiIs  of  fY>llected  reli<>^;  which  together  with 
much  material  gatheretl  irom  Arctic  and  from  Southern  regions, 
from  Europe,  from  Asia,  and  from  Africa,  fill  now  a  large  museum 
hall  *2(Mt  feet  long  and  50  fc(*t  wide,  exclnsively  devoted  to  cfjmpara- 
live  Anthropolog\^  uiul  Ethnology,  In  1808,  the  Secretary  reported 
that  ''during  tlie  past  year  greater  effort  had  been  made  than  ever 
lr>efore  to  collect  specimens  to  illustrate  the  ethnology  and  arehaMjlogy 
of  the  North  American  continent;"  and  he  dwelt  upon  the  imp<.>r- 
tance  of  the  subjeet  as  a  study  t'onnecting  all  portions  of  the  habitalde 
earth,  pointing  out  that  "it  embraces  not  only  the  natural  history 
and  |>eculiarities  iif  the  different  races  of  men  as  they  now  exist 
upon  the  gloi>e,  but  also  their  affiliations,  tlieir  changes  in  nientid 
and  moral  development,  and  also  the  question  of  tlie  geological  ei>och 
of  the  apjK^artmce  of  man  upon  the  eartJu  -  -  -  The  ethnolog- 
ical spt^'imcns  we  ha\-e  mentioned  are  not  eonsidere<l  m  mere 
curiosities  collected  to  excite  the  wonder  of  the  illiterate,  but  as 
contributions  to  the  materials  from  which  it  will  Ijc  pnicticjible  to 
reconstruct  by  analogy  and  strict  deduction,  the  history  of  the  ptist 
in  its  relation  to  tlie  present," f 


•amilhaonian  Report  for  l8eo»  p.  «i. 
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Two  years  later  he  reported:  **The  (X)l lection  of  objt-ots  to 
illustrate  anthmpology  now  io  possession  of  the  In^ititution  is 
almost  unsurpas.«ed,  especially  in  those  which  relate  to  the  present 
Indians  and  the  moi*e  an<^ient  inhabitants  of  the  Ameriean  eonti* 
nent/'  Deprecating  the  frequent  dissipation  of  snaall  private 
collections  of  sueh  objects  at  the  death  of  their  owners,  he  forcibly 
urges  that  "the  only  way  in  which  they  can  become  erf  real  im}K)r- 
tance,  is  by  making  them  part  of  a  general  collection,  carefully 
preserved  in  t^mic  public  in?Jtitntion,  where  in  the  i-^inrse  of  the 
increasing  light  of  science,  they  may  be  made  to  reveal  truths 
beyond  p  resc*  n  t  an  t  i<  *  i  f  )at  io  n .  *  *  * 

In  his  last  Report  —  for  1877,  (just  published,  and  whicdi  he 
did  not  live  to  see  in  print,)  he  says:  "Anthropology, or  what  may 
be  considered  the  natural  history  of  man,  is  at  present  the  most 
popular  branch  of  scienw.  It  alj^rbs  a  large  share  of  public 
attention,  and  many  original  investigators  are  assiduously  devoted 
to  it.  Its  objwt  is  to  i-eoonstruct  as  it  were  the  past  history  of  man, 
to  determine  his  Bi>ecific  peculiarities  and  general  tendencies.  It 
has  alrea*Iy  establishtxl  the  fact  that  a  remarkable  similarity  exists 
in  the  archseological  instruments  found  in  all  parts  of  the  world, 
with  those  in  use  among  tribes  still  in  a  savage  or  liarkiroas  condi- 
tion. The  couclusioji  is  supjiort^xl  by  evideui-e  which  can  s^.'arcely 
V>e  doubted,  that  by  thoroughly  studying  the  manners  and  customs 
of  mvages  and  the  instruments  employed  by  them,  we  olitain  a 
knowledge  of  the  earliest  history  of  nations  which  have  attained 
the  highest  civilization.  It  is  remarkable  iii  how  many  cases, 
customs  existing  among  liiglily  civilized  peoples  are  found  to  be  sur- 
vivals of  ancient  habits.'*  Me  then  argues  from  the  significance 
thus  developtJ  of  many  trivial  practices  and  unmeaning  ceremonies 
banded  down  from  immemorial  time,  the  im|K>rtance  to  a  full  com- 
prehension of  the  customs  of  mixlern  society,  of  a  scientific  study 
of  tlie  mytlis  and  usages  of  ancient  peoples.  *^Vraerican  anthro- 
pology" he  remarks,  **  early  oecupied  the  attention  of  the  Smith- 
sonian Institution  ;^-  and  alluding  to  its  first  published  work,  he 
says^  *'from  tlie  time  r>f  the  publication  of  this  volume  until  ttie 
, present^  contributions  of  value  have  been  made  annually  by  the 


*J^ithK}ni€tn  Report  tor  1»70,  pp.  85.  i 
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Institution  to  thi.s  branch  of  knowleflge.  -  -  -  The  ccJJection  of 
the  arehteolo^y  and  ethnolog^^  of  America^  in  the  National  Miii^'um^ 
is  the  most  extensive  in  the  world:  and  in  order  to  connect  it 
permanently  with  the  name  of  SmithsoHj  it  has  been  thought  ad- 
visable to  prepare  and  publish  at  the  expense  of  tlie  Sniithsiijnian 
fund^  an  exhaustive  work  on  American  anthropology,  in  which  tlie 
various  elas^ses  of  spec'iuiens  shall  be  tigurcj  and  described,"  * 
Thi.s  great  work  still  reniaias  to  be  jx'rlWled. 

Puhfknfioiw. — To  attempt  the  ref^apitnlation  of  the  various 
branrhes  of  original  rc^seareh  initiated  or  directly  fostered  by  the 
Institutiouj  would  be  t^  wT-ite  its  liistor)\  The  range  and  variety 
of  its  active  operations^  and  the  value  of  their  fruits,  are  in  view 
of  the  limited  income,  and  the  collateral  drains  of  le^ss  important 
objects  exacte<l  from  it,  something  quite  surprising*  Scarcely  a 
department  of   investigation   has   not  receivt^l   either  directly   or 

'  indire<jtly  lilxtral  and  efficient  assistance:  and  a  host  of  physicists 
in  the  successful  prosecution  of  their  diverse  lalKjrs,  have  attested 

,  their  gmtitndc  to  the  Institution,  and  no  less  to  the  ever  sympa- 
thetic encouragement  of  its  Director. 

Of  the  various  works  submittetl  to  the  Institution,^ — ^diflering 
widely  as  they  ni^'essarily  must  in  the  comprehensiveness  as  well 
as  in  the  originality  of  treatment  of  their  diversilied  topics, —  only 
those  were  a*i:'epted  for  publication,  which  had  received  the  approval 
of  a  comnn'ssion  of  distingui^^hed  exjK?rts  in  each  particidar  field  of 
inquiry.  But  even  after  such  formal  appr(?val  and  aeceptance, 
Henry  ever  maintained  a  sense  f»f  rt*sponsibility  which  cntiiiled 
upon  him  a  vast  amount  of  unrecognized  and  little  appreciated 
laix)r»  in  his  desire  to  make  eacli  publiaition  a  cretlit  to  the  Institu- 
tion as  well  as  to  its  author.  In  the  etliting  of  this  multitudinous 
material,  he  gave  a  critical  attention  to  each  memoir;  and  there  are 
prf)bably  few  of  the  scries  which  ilo  not  beir  the  marks  of  his 
watchful  care,  in  the  elimination  of  obscurities,  of  redundancies,  or 
of  personalities,  and  in  the  pruning  of  questionable  metaphors,  of 


*8mUhgonian  Report  for  IB77,  pp.  22,  2^  drcnlara  broadly  dlittiibutpd  by  tbe 
IiiBtttutiun,  have  servoil  to  irive  desired  direction  to  popular  attention  und  aotlvlty 
In  lhi£  flold.  of  rGfiearch :  and  tbe  e3[t«nt  of  coKtperatlon  in  nuch  ha  probably  only 
the  "BmltbBonlan'*  could  have  Hccured,  unlesii  by  a  vastly  greater  outlay. 
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imperfect  or  hasty  generalizations,  or  of  incidental  inaccuracies  of 
statement  or  inferent-e. 

Over  one  hundred  important  original  Memoirs,  generally  too 
elaborate  to  be  published  at  lengtli  by  any  existing  scientific  society, 
issued  in  editions  many  tinier  larger  than  the  most  liljenil  of  any 
such  society's  issue,  rai>st  of  them  now  univei'sally  iTcognized  m 
classical  and  original  authorities  on  their  respective  topics,  forming 
twenty-one  large  quarto  volumes  of  "Smithsonian  Contrici:- 
TIONS  to  Knowlei>ge,"  distributed  over  every  portion  of  the 
civilized  or  colon issed  world,  c^:)nstitute  a  monument  to  the  memory 
of  the  founder,  James  Smithson,  such  as  never  before  Avas  huilded 
on  the  foundation  of  one  hundred  thousand  jmunds:  and  before 
which  the  popular  Lyceums  of  our  leading  cities,  with  endow^ments 
averaging  double  this  amount,  are  dwarfed  into  insignificanee. 

Such  as  these  Lyceums  with  their  local  culture,  admirable  and 
invahiable  in  tlieir  way,  but  exerting  no  influence  upon  the  progress 
of  science,  or  outside  of  their  own  communities,  and  scarcely  known 
beyond  their  cities'  walls, — such  wiis  the  tyj>e  of  ijjstitute  which 
early  legislators  could  alone  iiuagine.  Such  as  the  **  Smithsonian 
Institution"  stands  to-day, — such  is  the  monument  mainly  con- 
structed by  the  foresight,  the  wisdoui,  and  the  resolution  of  Henry,* 
All  honor  to  the  Regents,  who  with  an  enlighten tueut  so  far  in 
advance  of  the  ruling  Intel  ligeuce  of  former  days,  and  against  the 
pressures  of  overwhelming  pre|X)iiderance  of  even  educated  jiopular 
sentiment,  courageously  adoptc^d  the  programme  of  the  Secretary 
and  Director  they  had  appointed ;  and  who  throughout  his  career, 
so  wisely,  nobly,  and  steadfastly  upheld  his  policy  and  his  purix>ee. 

Fifteen  octavo  volumes  of  *'  SmitlLSonian  Miscellaneous  Collec- 
tions "  of  a  more  technical  cliaracter  than  the  "  Contributions,^* 


•"It  la  not  by  Its  c*a«l<*Uated  building,  nor  the  exhibition  of  the  tnuseum  of 
the  Govprnment,  that  the  rnsUtutkm  has  achieved  Us  preRent  repuUttlun:  nor  by 
the  coneotliin  anil  display  of  mat4?rlal  obJcK'ts  of  any  kind,  that  it  ha*  vindicated 
the  liilelligcnce  anti  gixjd  fjiilh  nf  the  Oovcrnmenl  In  the  admintstratloD  ,nf  fhe 
trust.  It  l»  by  ItH  explonitiona^  its  researches.  Its  pnbllcaiionK,  Ita  distrlbtitloii  of 
spci^lmen^,  and  Its  cxehanKcs,  conKtltutlng  itun  ACtlvi*  ilvlng  orgBuizatloii,  that  It 
has  rendered  Itself  favorably  known  In  every  part  of  the  clvlllsEed  world;  hn»  nuidc 
*Nmtrl  hull  cms  to  almotit  every  branch  of  «cler»ce;  and  brouiiht,  more  than  ever 
before,  lnU>  Intimate  and  friendly  relations,  the  Old  and  the  New  Worlds,"  (Memo- 
rial to  Con^resfi,  by  Chancellor  S,  P,  Chase,  and  Secretary  Joseph  Henky.  Sfnith- 
mnian  Report  for  1867,  p,  114.) 
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(including  systematic  and  statistical  compilationSj  scientific  sum- 
manes,  and  valoal>le  act-essiuii.s  of  tabular  *' wj^slants/*)  ionn  in 
theni^?elves  an  mklitional  st'rit's ;  and  repre^t'iit  a  work  of  which 
any  learned  Society  or  Institution  might  well  be  proud.  And 
thirty  octavo  volumes  of  annual  Rcfwrts,  rich  with  the  t^cattered 
thoughts  and  hopes  and  Avishes  of  the  Director,  form  the  official 
journal  of  his  administration. 

The  BlliUographij  of  Science.— Among  the  neeilful  preparations 
for  conducting  original  inquiry,  none  is  more  important  than  ready 
access  and  direction  to  the  existing  state  of  rei^earch  in  the  particu- 
lar field,  or  its  allied  districts.  This  information  is  scattered  in  the 
tliousands  of  volumes  which  form  the  transiictions  of  learned 
Societies;  and  its  acquisition  involves  therefore  in  most  cases  a 
very  ]al:>orioas  pi-eliminary  bibliographical  research.  To  make  this 
vast  store  of  observation  available  to  scientific  students,  by  the 
directory  of  well  arranged  digests,  would  apjjear  to  fall  peculiarly 
within  the  province  of  an  Institution  specially  established  for  pro- 
moting the  increase  and  ditfusion  of  knowhxige  among  men :  and 
was  early  an  oljject  of  particular  interest  to  Henry.  In  his  Rcjxirt 
for  1351,  he  remarked:  "One  of  the  most  important  means  of 
facilitating  the  use  of  libraries  (jmrticularly  witli  reference  to 
science,)  is  w*ell-*Iigeste<i  indexes  of  subjects,  not  merely  referring 
to  volumes  or  Iiooks,  but  to  memoirs,  papers,  and  parts  of  stnentific 
traosactions  and  systematic  works.  As  an  example  of  tliis,  1  would 
refer  to  the  admimbly  arranged  and  valualjle  aitalogue  of  Ijooks 
relating  to  Natural  Philostiphy  and  the  Jlechanic  Arts,  by  Dr. 
Young.  This  work  comes  down  to  1807  ;  and  I  know  of  no  richer 
gift  which  could  l:>e  bestowed  upon  the  science  of  our  own  day, 
than  the  continuation  of  this  catalogue  to  the  present  time.  Every 
one  who  is  desirous  of  enlarging  the  bounds  of  human  knowledge, 
should  in  justice  to  lilmself  as  well  as  to  the  public,  be  acquaintcxl 
wnth  what  has  prGviously  been  done  in  the  same  line;  and  this  he 
w*ill  only  be  enabled  to  accomplish  by  the  use  of  indexes  of  the 
kind  above  mentioned*"* 

•Smiihmnian  Report  for  IS5I,  p.  !S5  (of  Ben,  ed*>— p*  217  (of  H.  Rep,  «*d,>  Tlif  viil li- 
able Reperlorium  cmnmeitintionum  n  tocietatibua  UUeriiriiji  ed  if  arum,  tidlted  by  Prof. 
Jkmox  D.  RKUfiS,and  pubUnhetl  ni  Ifi  quarto  volumes  at  GotUiigcn.  awi-l«il,)  tu  a 
iMIfe  extent  8UppUed  thU  deHldemtum,  down  to  the  end  of  the  IwKf  rentury. 
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At  the  time,  and  for  years  aftjerwarJ,  one-half  of  the  Smith- 
sonian iii€onie  was  ili%'€rt^xl  by  the  n  quirenieots  of  Congress  to  the 
local  objects  of  the  Lyceum :  and  the  hopelessness  of  attempting  a 
work  —  adflitional  to  that  already  inapix^l  out,  whieh  woold  require 
the  united  labors  of  a  large  corps  of  ^vell-traineil  and  educated 
assistants  for  many  years,  and  the  subsequent  devotion  of  the  whole 
available  income  for  many  yejirs  following,  to  complete  its  publica- 
tion, was  fully  realizcMl,  The  project  however  was  not  almndoned: 
and  in  1854,  Henry  conceived  the  plan  of  taking  up  the  more 
limited  department  of  Amencun  Scientific  Bibliography;  and  by 
the  persevering  application  of  a  fixt^l  portion  of  the  income  annually 
for  a  succession  of  yeai-s,  of  finally  producing  a  thorough  subject^ 
matter  index,  as  well  as  an  index  of  authors,  for  the  entire  range  of 
American  contributions  to  science  from  their  earliest  date.  Inspired 
with  tliis  ambition,  he  sought  to  eulist  the  co-operation  of  the 
British  Association  for  the  Advancement  of  Science^,  in  procuring 
wit!i  its  large  resources,  a  similar  classified  index  for  British  and 
Europetm  scientific  literature. 

The  favorable  reception  of  this  project,  was  officially  announced 
to  Henry  by  the  Secretary  of  the  Assoeiatioii,  in  the  transmission 
of  the  following  extract  from  the  prm^eediugs  of  that  body  ftjr  1855. 
"A  communication  from  Professor  Henry  (►f  Washington  having 
been  read,  containing  a  proposal  for  tlic  jiubliciition  of  a  catalogue 
of  philosophiml  memoirs  scattered]  throughout  the  Transactions  of 
Societies  in  Europe  and  America,  with  the  nffer  of  co-operation  on 
the  part  of  the  Smithsonian  Institution,  to  the  extent  of  preparing 
and  publishing  in  accordance  with  the  general  plan  which  might  Ik? 
adopted  by  the  British  Association,  a  ciitalogue  of  all  the  Ameriam 
memoirs  on  physical  science,  —  the  Committee  approve  of  the  sug- 
gestion, and  recommend  that  Jlr.  Cay  ley,  i^Ir.  Grant,  and  Professor 
Stokes  lie  appointed  a  committee  to  consider  the  best  system  of 
arrangement,  and  to  report  thereon  to  the  council."  *  The  report  of 
this  committee  dated  13th  June,  1856,  was  presented  to  the  succeed- 
ing Meeting  of  the  British  Association  ;  in  winch  they  take  occasion 
to  say :  "  The  Committee  are  desirous  of  expressing  their  sense  of 
the  great  importance  and  increasing  need  of  such  a  catalogue.     -    - 


«  Report  Brit,  Ataoc.  GlMgow,  Sept  18S5»  p.  Izri. 
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The  catali:)gue  shoiikl  not  be  restrit*t*tl  tu  nienioirs  in  TmnBactions 
of  Societies,  but  shoiikl  eom prise  ulso  memoirs  in  the  Proceedings 
of  Sfxnotiesj  in  matlienmtieal  and  seientifii- jourutds;'-  etc*  »  *  - 
'*  The  4 dialogue  sbould  b<*gin  from  the  year  1800.  There  should 
be  a  catalogue  according  to  the  names  of  authors,  and  also  a  cata- 
logue tUY'ording  to  subjects/^  *  The  conimittee  comprii^ing  Fellows 
of  the  Royal  Society  of  London  finally  sueoeedeil  in  interesting  that 
grave  IkkIy  in  the  undertaking:  and  the  result  wlls  tliat  greatly  to 
Heury's  satisfaction,  the  entire  work  was  ultimately  assumed  by  the 
Rjyal  Society  itself. 

In  tlie  course  of  ten  years  that  liberal  Society  aided  by  a  large 
grant  from  the  British  Government  gave  to  the  world  its  half 
instalment  of  the  great  work,  in  its  admirable  **  Catalogue  of  Scien- 
tific Pa[>ers  "  alphabetically  classifietl  by  authors,  in  seven  or  eight 
large  quarto  volumes.  In  the  Preface  to  this  splendid  monument 
of  industry  and  libt^rality,  stands  the  following  history  of  its  incep* 
tion.  **The  present  undertaking  may  Ix?  said  to  have  originatetl  in 
a  communication  from  Dr*  Joseph  Henry,  8ecrctar>^  of  the  Smith- 
sonian Institution,  to  the  Meeting  of  the  British  Association  at 
Gla^igow  in  1855,  suggesting  the  formation  of  a  catalogue  of  Phil* 
osr.>phi(-^l  memoirs.  This  suggestion  was  favonibly  reported  on  by 
a  Committee  of  the  iVssociation  in  the  following  year,  -  -  - 
In  March»  IBrlT,  Geueml  Sabine,  the  Treasurer  and  Vice  President 
of  tiie  Royal  Society,  brought  the  matter  before  the  President  and 
Council  of  that  lx>dy,  and  requestetl  on  the  part  of  the  British  Asso- 
ciation, the  co-operation  of  the  Royal  Soctiety  in  tlic  projec^t:  wdiere- 
u|x>n  a  committee  wits  a|>pointed  to  take  into  further  a^usideration 
the  formation  of  such  a  catalogue,  -  -  -  No  further  step  was 
taken  by  the  British  Asstviation  or  by  the  Royal  Society  in  co-op- 
enition  wfth  that  Io^kIv:  but  the  President  an<l  Cotmcil  of  the  Royal 
Society  acting  on  the  recommendations  containetl  in  a  Report  of  the 
Library  Committi*e  dated  7th  January,  1858,  resolved  that  the  prepa- 
ration of  a  Catalogue  of  scientific  memoirs  should  be  undertaken  by 
the  Royal  Sof*icty  iiideiKnulently,  and  at  the  S<x'iety's  own  charge,'*t 

♦  npjwrt  BfiL  Am»oc,  Chellenham,  Aug.  1»56.  pp.  4«.n,  4Gk 

t  Prefner  to  Caiatom^  »/  ^irntijtc  PapcTJt,  {Ifm-mm  vol.  I.  18ff7,  pp.  UL  Iv,    The 
■eoond   and   inckst   imp^trtatit  division  nt  thl»  great  aod  invaluRble  wurk.  —  tJie 
lifted  Index  lo  SubJceU,  — atHl  remaliiB  to  be  nccompUshed. 
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S]/8lem  of  Exchanges.— FoT  the  diffiLsion  of  knowledge  amoog 
men^  one  of  the  mcthock  adopted  by  Henry  from  the  very  cora- 
menoement  of  his  admiDLStmtion  was  the  organization  of  a  sj^tem 
by  will  eh  the  scientific  memoirs  of  Societies  or  of  .individuals  from 
any  portion  of  the  United  States^  might  be  transmitted  to  foreign 
countries  without  expense  to  the  senders:  and  by  which  in  like 
manner  the  similar  publications  of  scientific  work  abroad  might  be 
received  at  the  Smithsonian  Institnlion,  for  distribution  in  this 
cfjuntry,  *  This  privilege  however  is  prot>erIy  restricted  to  bona 
fide  donations  and  exchanges  of  scientific  memoirs;  all  purchased 
publications  being  carefully  excluded  and  left  to  find  their  legiti- 
mate channels  of  trade.  By  an  international  e<iart^y — creditable 
to  the  wisdom  and  intelligence  of  the  civilized  Powers,  —  such 
packages  to  and  from  the  lufititution  are  permitted  to  pass  through 
all  custom-lioiises,  free  of  duty;  an  invoice  of  authentication  being 
forwarded  in  advance.  When  it  is  oonsidei'ctl  that  this  large  work 
of  collection  and  distribution  (including  the  constant  supply  of  the 
Institution's  own  publications,  and  the  extensive  returns  therefor 
of  journals,  proceedings,  and  transactions,  for  its  own  library) 
requires  tlie  systematic  records  and  accounts  in  suitable  ledgerSi 
with  the  accurate  parcelling  and  labelling  of  packages,  large  and 
small,  to  every  corner  of  the  globe,  it  may  well  be  conceived  that 
no  small  amount  of  labor  and  expense  is  involved  in  these  forward- 
ing operations.!     A  reeoguition  of  the  benefits  cx>nferred  by  this 

♦  "Ttoe  prnmoUon  or  knowledge  is.  much  rctiirded  by  tho  dlfflcuUles  exp<y 
rlenced  in  the  way  of  a  free  hiiereourse  between  ficlentitlc  and  literary  nocteUeS 
Jn  dllTeront  (xarts  of  the  world.  In  carrying  on  the  exchange  of  the  Sinltbsonl&D 
volumefi^  it  waa  necieaaary  to  appoint  ii  number  of  nKeou.  The«e  Agencies  being 
cBtablisbed  olher  exchftnges  could  be  carried  on  through  them  and  oar  means  of 
conyeyanee,  nl  (lie  fitlgbt  additional  expense  owing  to  the  RmAll  Incrcxise  of 
weight.  -  -  *  The  result  cannot  eiil  to  prove  highly  beneflciaU  hy  promotlnt;  a 
more  ready  con^ruunlon  between  the  titenituro  and  Kience  of  this  country  and 
the  world  atiroad/"    {SjnUhioninn  Report  for  WA^  p.  218,  Benate  ed.) 

t  It  nrny  be  stated  that  the  number  of  foreign  institutions  and  (Kirrespondenta 
recelvini;  the  Smithsonian  publications  exceeds  two  thousand;  whose  localities 
embrace  not  only  the  principal  cltlOH  of  Europe  [from  Iceland  to  Turkey),  of 
British  America,  Mexico,  the  West  Indi*f8,  Cenlrnl  and  Houth  America,  and  of 
Australia,  but  also  those  of  New  Zealand,  Honolulu  in  the  Sandwich  Islands, 
twelve  citiea  In  India,  8hune:hul  In  China,  Toliio  and  Voicohama  In  Japan,  Bati^ 
via  in  Java,  Manila  In  the  PliUlpplne  Islands,  Alexandria  and  Cairo  In  EgypV 
Algiers  in  northern  Africa,  Monrovia  In  Liberia^  and  Cape  Town  In  southern 
Africa,  The  corre^pondenlfl  and  recipients  in  the  United  States,  are  probiibly 
nearly  as  ntimerouB« 
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generous  enterprise,  is  praetically  indieat^xl  by  the  rapid  enlarge- 
ment of  the  OfMimtionB,  The  weight  of  matter  .sent  abroiui  by  the 
Institution  at  the  end  of  the  first  deeade  was  14,000  pounds  for  the 
year  1857 :  the  w^iglit  sent  at  the  end  of  the  second  decade  was 
22j000  |>oundfl  for  the  year  1807:  and  the  weight  sent  at  the  end 
of  the  third  decade  was  99,(HXJ  pounds  for  the  last  year  1877. 
This  a<lmirable  system  has  l>een  greatly  ennmraged  and  facilitated 
by  the  most  praiseworthy  liljerality  of  the  great  lines  of  fx*ean 
steamers,  and  of  the  leading  railway  companies,  in  carrying  the 
Smithsonian  freight  in  many  crises  free  of  charge,  or  in  other  cases  at 
greatly  reiluc^l  rates:  an  appreciative  tribute  alike  to  the  beneficent 
Berviees  and  reputation  of  the  Institution,  and  to  the  personal 
charaf*ter  and  in  fine  nee  of  its  Director.* 

**  This  part  of  the  system  of  Smithsonian  opemtions  has  every- 
where received  the  commendation  of  those  who  have  given  it  their 
attention  or  have  participated  in  its  benefits.  The  Institution  is 
now  the  principal  agent  of  scientific  and  literary  commnnication 
between  the  old  wf)rld  and  the  new.  -  -  -  Tiie  im|>ortance  of 
sttoh  E  system  with  reference  to  the  scientific  character  of  our  coun- 
try, couhl  scarcely  lie  apprwiatcd  by  thfise  w*ho  are  not  familiar 
with  the  results  which  flow  from  lui  easy  and  certain  intercommu- 
nication of  tliLs  kind.  Many  of  the  most  imiK>rtant  contributions 
to  science  made  in  America  have  Ikh^u  unheard  of  in  Europe,  or 
have  been  so  little  know^n,  or  received  so  little  attention,  that  they 
have  been  republished  as  new  discoveries  or  claimed  as  the  product 
of  Europt^an  research. ^*t  It  would  indent!  be  difficult  to  estimate 
rightly  the  l^enefit  to  science  in  the  encouragement  of  its  cultivators, 
affordeil  by  this  fostering  st^rvice.  Few  S<X"ieties  are  able  to  incur 
much  expense  in  the  distribution  of  their  publications ;  and  hence 


^"TheooBt  of  tlilt  iyitem  would  (at  exceed  the  tneans  of  the  IngOtutton,  wpn» 
It  not  for  tmpcjrtant  aid  retwlved  ftom  xarUmu  pnniiiH  Intfirestcnl  In  fat^iUtatlng 
Inlprnallonml  Inlen'ourst-  iind  the  promotion  of  friendly  rclfttiona  between  distjict 
pari«  of  the  clvHlEed  world.  The  lil^eral  iild  c^xlended  by  the  liteamshlp  and 
other  lines,  iiientJi>n*xl  In  previous  reportji;.  In  currying  the  boxes  of  the  Smith- 
»on  exchange*  tree  of  chargf\  hns  bf?en  continued,  und  Htiveral  other  lines  have 
been  added  to  the  number  in  the  course  of  llio  year,"  {Smithsonian  Report  for 
18^,  p.  39.)  NotwlthBtAfidlng  this  unprecedented  generosity^  tiie  exchange  eysteni 
has  reached  sucli  proportlonn  qk  to  retiuire  for  Its  miidntenance  one-lburth  of  the 
entUrc  income  from  the  Smith  Hon  Ian  fund. 

fSmtihtonian  Report  for  1853.  p.  25  (of  Senate  ed.) 
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their  circulation  is  net^essarily  very  limited.  The  fnictifying  inter- 
change of  Ia])ors  ami  results?,  de|K^nilent  on  tlieir  own  rt*M^^»urces, 
would  l>e  obetnicted  by  the  ret^urring  expenses  and  delays  of  cus- 
toms intt^rvention.-?,  and  by  unconscionable  exa<;^ions;  and  indeed 
without  the  Smithsonian  mechanism,  nine-tenths  of  the  present 
Bcientific  exchanges  would  be  at  once  suppressed.  Let  it  be  hojied 
that  so  l>eneficTnt  a  system  will  not  break  down  from  the  w^eight  of 
its  own  inevitable  growth. 

Astronomical  Telegraphy, — Analogous  in  principle  to  the  system 
of  exchange,  is  that  adopted  for  the  in  stain  taneous  trans- Atlantic 
conimunication  of  disf^:) verity  of  a  sj)ecial  order.  In  the  year  1873, 
in  the  intc*rest»  of  astronomy  (to  which  Henry  wa»  ever  warmly 
devotwl)  he  eoneluded  "a  very  imjwrtant  arrangement  iietween  the 
Smithsonian  Institution  and  the  iWlantie  Cable  Companies,  by  which 
is  guaranteed  the  free  transmisfiion  by  telegraph  l>etween  Europe 
and  America  of  accounts  of  astronomical  distYiveries  which  for  the 
purpose  of  co-operative  observation  retiuire  immediate  announce- 
ment."* This  admirable  service  to  science,  so  creditable  to  the 
intelligence  and  the  liberality  of  the  Atlantic  Telegraph  Companies, 
embraces  direc^t  reciprocal  communication  lietween  the  Smithsoniiui 
Institution  and  the  foreign  Oliservatories  of  Greenwich,  Paris, 
Berlin,  Vienna,  and  Pulkova.  During  the  first  year  of  its  op<3ra- 
tion,  four  new  planetoids  were  telegraphc^J  from  America,  and  seven 
telescopic  comets  from  Europe  to  tJiis  c<)untry. 

^^  Although  the  discovery  of  planets  and  comets  w\l\  probably 
be  the  jvriucipal  subject  of  the  cable  telegrams,  yet  it  is  not  intended 
to  restrict  the  transmission  of  intelligence  solely  to  that  class  of 
observation.  Any  remarkable  solar  phenomenon  presenting  itsc^lf 
suddenly  in  Euro|)e,  observations  of  which  may  he  practicable  in 
Am'erica  several  hours  after  the  sun  has  set  to  the  European  ob- 
server,—  the  sudden  outburst  of  some  %*ariab]e  star  similar  to  tliat 
which  appeared  in  Corona  bareaik  in  1866, —  unexpected  showers 
of  shooting  stars,  etc.  w*ould  Ije  proj>er  subjects  for  transmission  by 
cable. 

*^The  announcement  of  this  arrangement  has  ctillcd  forth  the 
approbation  of  the  astronomers  of  the  world :  and  in  regard  to  it 

•SmithMmiian  Report  for  l»78»  p.  33. 
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we  may  quot€!  the  following  passage  from  the  fifty-fourth  annual 
report  of  the  Royal  jVBtronomical  8ocie(y  of  England :  *  The  great 
value  of  this^  concession  on  the  part  of  the  At  Ian  tie  telegraph  and 
other  Comjianies,  cannot  l>e  too  highly  prizetl^  and  <mr  science  must 
certainly  be  the  gainer  by  this  dij^interested  act  of  lil>erality. 
Already  planets  discovered  in  America  have  been  ob8er\'ed  in 
Eon:»pe  on  the  evening  following  the  receipt  of  the  telegram,  or 
within  two  or  three  days  of  their  discovery/*'* 

Offidai  Correspondence. — A  vast  amount  of  individual  work 
having  in  view  the  diffusion  of  knowledge,  has  been  performed  by 
the  cfjrresjjondence  of  the  Institution  ;  which  may  be  best  descrilx^d 
in  the  language  of  an  extract  from  one  of  the  early  reports  :  *^  There 
is  one  part  of  the  Smitlisonian  operations  that  atti'uct.*^  no  public 
attention,  though  it  is  prcjducing  important  results  in  the  way  of 
diffusing  kno^vledge,  and  is  attendee!  perhaps  with  more  labor  than 
any  other  part.  I  allude  to  the  scientific  corrcsi>ondence  of  the 
Institution.  Scarcely  a  day  passes  in  which  communications  are 
not  received  from  persons  in  different  parts  of  the  country,  con- 
taining atxramts  of  discoveries,  which  are  referred  to  tlie  Institution, 
or  asking  questions  relative  to  some  branch  of  knowledge.  The 
rule  was  early  adopted  to  give  nsiiectful  attention  to  every  letter 
received,  and  this  has  l>een  faithfully  adlicrcd  to  from  the  beginning 
up  to  the  present  time,  -  -  -  Requests  are  frequently  made 
for  lists  of  apparatus,  for  information  as  to  the  best  l>ooks  for  tlie 
study  of  special  subjects,  tor  suggestions  on  the  organization  of 
hxnl  societies,  etc.  Applications  are  also  made  for  information  by 
l>eD*ons  abroad,  relative  to  particular  subjects  respecting  this  coun- 
try. When  an  immetliate  reply  ciinnot  be  given  to  a  question,  the 
subject  is  referred  by  letter  to  some  one  of  the  Smithsonian  co-labor- 
ers to  whose  line  of  duty  it  pertains,  and  the  answer  is  transmitted 
to  the  inquirer,  either  under  the  name  of  the  person  w^ho  gives  the 


•  ^lilhsonian  Repmt  tor  1K73,  p.  JJ3.  Ill  lJ*7«,  n  stellar  outburst  in  the  "Swan" 
observed  by  Dr.  SchTohlt  of  Allien k,  on  lh«  2^tli  t>f  November,  Wft*«  annnunc**il. 
Lttia  brflltaot  thun  Uie  sliullur  outbunit  wblcb  occurretl  hi  the  nnrthern  "Crown" 
In  May«  1H06»  It  coiitiiHiMl  lo  di?cline  thnnijjJi  llic  month  of  Dt-eeiritier,  und  nl  tho 
close  of  the  year,  hml  dwlnilled  from  the  third  to  tti©  ei*fhth  miijjrnltude.  'ThlA 
may  poB»lbly  he  Lbe  Kunie  " tjeinptimry  Ktar" — noen  In  CVi7nii#  in  hJOLi',  und!  a^ain 
Ui  H570:  and  having  therefore  a  perlcjd  «>f  varlablHty  of  about  00  yeans.) 
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infonuatioD^  or  under  that  of  the  Institution,  according  to  the  cir- 
cumstances of  the  case.  -  -  -  Many  of  those  comniuntcsitaofis 
are  of  such  a  character,  that  at  first  sight  it  might  seem  best  to  tuest 
them  with  silent  neglect ;  but  the  rule  has  been  adopted  to  sluie 
caxididly  and  respectfully  the  objections  to  such  propositions,  and 
to  endeavor  to  convince  their  authors  that  their  ground  is  untestable. 
Though  this  course  is  in  many  casses  attended  with  no  beneficial 
reults,  still  it  is  tlie  only  one  which  can  be  adopted  Hith  any  hope 
of  even  {)artial  good."* 

The  information  given  to  scientific  inquirers  has  been  of  an  ex- 
ceedingly varied  and  higbly  valuable  character,  not  nnfroqaeotly 
involving  a  large  amount  of  research  from  s[)eeial  experts;  who 
have  been  accustomed  ebeerfnlly  to  bestow  a  degree  of  attention  on 
difficolt  questioi:^  thus  presented,  which  would  Iiave  been  aoeorded 
perhaps  less  ungrudgingly  to  others  than  to  the  universally  honot^ 
Smithsonian  Director.  As  to  the  pretensions  and  importuniti^  of 
the  unscientific^ — ^such  is  the  judgment  pronounced  after  a  qoaiter 
of  a  century  of  laborious  experience  with  them: 

^The  most  troublesome  correspondents  are  persons  of  extensive 
reading,  and  in  some  cases  of  considerable  litenuj  aoqnirements, 
who  in  earlier  life  were  not  imbued  with  scientific  methods,  but  who 
not  without  a  certain  degree  of  mental  power^  imagine  tltat  they 
have  made  great  discoveries  in  the  way  of  high  generalizatioi^ 
Their  chums  not  being  allowed,  they  rank  thenoselves  among  die 
martyrs  of  science,  againsi  whom  the  scientific  sdioola  and  tbe  envy 
of  the  world  have  arni%^  tbemsdvegw  Indeed  to  soA  inteo&ty 
does  this  feeling  arise  in  certain  pefsone^  that  on  their  qiecial  sub- 
jeda  they  are  reaUy  monmnaniam,  althoagh  on  otheta  tbcy  may  be 
not  only  entirely  sane^  but  even  evince  abilities  of  a  high  onler. 
-  -  -  Two  peisons  of  this  das  have  recently  made  a  spedal 
journey  to  Washtngtcti,  from  dfetanl  parts  of  tbe  country,  to  demand 
jostice  from  tbe  Institotioa  in  the  way  of  reeognition  of  their  daima 
to  discoveries  in  sdence  of  great  importance  to  humaniu^ ;  and  each 
of  tliem  has  made  an  appeal  to  bts  represoitative  in  Congnss  to 
aid  him  in  compelling  the  Insdtatioo  to  acknowkd^  tbe  merits  of 
his  speculations.     Providence  vindicates  in  snch  €3ftses  the  equality 


,p^n,m,^i 


of  its  justice  in  giving  to  such  persons  an  undue  share  of  self-es- 
teem and  an  exaltation  of  confideuee  in  themselves,  which  in  a  great 
degree  compensate  for  what  they  wneeive  to  l>e  the  want  of  a  just 
appreciation  by  the  public.  Unless  however  they  are  men  of  great 
benevolence  of  disposition,  who  can  look  with  pity  on  what  they 
deem  the  ignorance  and  prejudice  of  leaders  of  scient*e,  they  are  apt 
to  indulge  in  a  bitterness  of  denunciation  which  might  be  injurious 
to  the  reputation  of  the  Institution,  were  their  efief^ta  not  neutral- 
ized by  the  extravagance  of  the  assertions  themselves."  * 

To  the  projectors  and  propellers  of  Paine  electric  engines,  and 
Keely  motors,  eager  for  a  marketable  certificate  from  Buch  an 
authori^^,  Henry  would  calmly  reply:  "We  may  say  that  science  has 
established  the  great  fact  —  without  the  possibility  of  doubt,  that 
what  IS  callcxl  power,  or  that  wliieh  prtnluces  changes  in  matter,  can- 
not be  created  by  man,  but  exists  in  nature  iu  a  state  of  activity  or  in 
a  condition  of  neutralization;  and  furthermore  that  all  the  original 
forces  connected  w  ith  our  glolx?,  as  a  general  rule  have  assumed  a 
state  of  permanent  equilibrium,  and  tliat  the  erast  of  the  earth  as 
a  whole  (with  the  ext*eption  of  the  comparatively  exceedingly  small 
projKjrtion,  fx)nsisting  of  orgtmic  matter  such  as  coal,  wood,  ete»)  is 
as  it  w^ere  a  burnt  slag,  inrapable  of  yielding  jiower;  and  that  all 
the  motions  and  changes  on  it8  surface  are  due  to  a(];tions  from  celes- 
tial spaci',  principally  from  tlie  sun.  -  -  -  All  attempts  to 
substitute  electricity  or  magnetism  for  t^oal  power  must  be  unsuc- 
cessful, since  these  powers  tend  to  an  equilibrium  from  w^hich  they 
can  only  be  disturl>ed  by  the  application  of  anotlier  power,  which 
is  the  e<|nivalent  of  that  wliich  they  can  sulisequently  exhibit. 
They  are  liowever,  with  chemical  attraction,  etc.  of  great  impor- 
tance^ as  intermctliatc  agents  in  the  ap|>licsition  of  the  power  of  heat 
as  derived  from  combustion.  Science  does  not  indicate  in  the  slight- 
est degree,  the  possibility  of  the  discover)^  of  a  new  primary  j>ower 
comparable  w  ith  that  of  combustion  a^  exhibited  in  the  burning  of 
coal.  Whatever  unknow^n  pjwers  may  exist  in  nature  capable  of 
doing  work,  must  be  in  a  state  of  neutralization,  otherwise  they 
would  manifest  themselves  sj>ontaneously ;  and  from  this  state  of 
neutralization  or  e«:|uilihriura,  they  can  be  released  only  by  the  action 


•  Smiihmnmn  Report  far  JSTS,  pp*  if7,  38, 
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of  an  extmnefms  jM>wer  of  equivalent  energy ;  and  we  therefore  do 
not  liesitate  to  say  that  all  declarations  of  the  discovejy  of  a  new 
jwwer  whieh  m  to  supersede  the  use  of  coal  as  a  raotive-power^  have 
their  origin  in  ignorance  or  deception,  and  frequently  in  both.  A 
man  of  some  higenuity  in  eonihining  mechanii-al  elements,  and  hav- 
ing some  indefinite  soientifie  knowledge,  imagines  it  possible  to  ob- 
tiiin  a  certain  result  by  a  given  combination  of  principles,  and  by 
long  broodinoj  over  this  subjec^t  previous  to  ex|uvriment,  at  length 
convinces  himself  of  the  certainty  of  the  anticipated  rti?ult.  Hav- 
ing thus  deceived  himself  by  his  sophisms,  he  calls  upon  liis  iieigh- 
ters  to  accept  his  Cfmclusions  as  verified  truths;  and  srx>n  acquires 
the  notoriety  of  having  made  a  discovery  which  is  to  chawige  the 
civilization  of  the  world.  The  shadowy  reputation  which  he  has 
thus  at^tpiired,  is  too  gratifying  to  liLs  vanity  to  be  at  once  relin- 
quished by  tiie  announcement  of  his  seIf*dcception;  and  in  prefer- 
ence he  applies  his  ingenuity  in  devising  means  by  which  to  continue 
the  deception  of  his  friends  and  su[>portcrSj  long  after  he  himself 
has  l>een  con%^inceil  of  the  fallacy  of  his  first  assumptions.  In  thi» 
way  what  was  coniraeneed  in  folly,  generally  ends  in  fraud."* 

In  looking  back  upon  the  struggles,  conflicts,  and  obstructions  of 
the  past,  it  really  seems  quite  marvelous  that  so  much  should  have 
been  accomplished,  with  so  limitetl  exi>enditure.  Tliese  large  re- 
sults are  partly  due  to  the  admirable  method  of  tlie  Secretary,  his 
clear  presage  of  effects,  and  his  high  power  of  systematic  distribu- 
tion and  appliance;  partly  to  the  intelligent  zeal  and  sympathetic 
energy  of  the  able  assistants  whom  he  had  associated  with  hita 
almost  from  the  orgtinization  of  the  institution;  and  partly  to  the 
])ersonal  magic  of  the  man, —  to  the  surprising  amount  of  voluntary 
co-operation  he  was  able  to  call  forth  in  almost  every  direction,  by 
the  sheer  force  of  his  o^vn  earnest  industn^,  and  the  contagious  influ- 
ence of  his  own  devotion  to  the  cause  of  scientific  advancement 

Scientific  ObMervatories^—^One  of  the  objects  very  dear  to  Henry*s 
heartj  was  tlie  establishment  of  a  physical  observatory  (with  a  phx's- 
icid  laboratory  in  connection)  for  the  systematic  observation  aud 
record  of  important  points  in  (x;h\stial  and  terrestrial  physics.     For 

•  SmithMtniart  RepoH  for  1875,  pp.  3&,  10. 
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die  proper  maintenance  of  such  nii  estaljlijshracnt,  lie  thought  an 
income  m  large  as  that  of  the  \Sniithson  fund,  would  not  Ix?  too 
much:  and  on  two  different  occasions  he  endeavored  to  enlist  the 
interest  of  wealtliy  and  public-spirited  citizens  in  Fuch  an  enterpri.^e. 
One  of  these  was  Mi\  MKJorraick  of  Illinois;  and  a  letter  on  the 
subject  was  afterwarcl  printed  (without  its  address)  in  the  Report  for 
1870.*  The  other  was  Mr*  Lick  of  California:  who  after  some 
hesitation,  tlecided  in  favor  of  an  astronoraical  observatory.  Another 
allied  object  of  great  interest  to  Henry,  and  one  requiring  as  large 
an  endowment^  wnB  a  well-ecj nipped  clieniiral  Uil>oratory,  in  which 
— under  judicious  restrictions — those  really  engaged  iii  oritrinal 
researc'hes,  should  have  liberal  facilities  of  appliances  and  needed 
materials,  iurnisihed  them.  He  considered  that  an  important  part 
of  the  work  to  be  ar?complishe<i  by  a  physical  and  chcmi*'jd  laboni- 
tory,  would  be  the  deter  mi  nation  and  tabulation  of  "  The  Constants 
of  Nature  and  Art"  with  a  much  wider  range  of  subjects,  and  on  a 
scale  of  much  gi'eater  completeness  and  awuraey,  than  had  heretofore 
been  attcmpttd:  and  thus  might  be  realized  the  great  w*irk  or  works 
of  reference,  suggested  by  Oharh^  Babbage  m  a  scientific  demder- 
utum,  t  Had  the  Smithsonian  fund  been  twice  ns  large  as  it  iSp 
both  these  grt^at  enterprises  for  the  increase  of  knowledge,  would 
undoubtedly  have  lieen  successfully  inaugurated  by  Henry* 

Loss  by  Fire, — Early  in  the  year  1865,  (on  the  24th  day  of  Jan- 
uary,) the  central  portion  of  the  Smithsonian  Building  suHered 
from  a  disastrous  fire,  the  effects  of  which  were  aggravated  by  the 
extreme  severity  of  the  winter  cold,  which  greatly  ol>structed  the 
efficiency  of  the  engines  brought  into  action.  X  "The  progress  of 
the  fire  was  so  rapid,  that  but  few  of  the  contents  of  the  u|>per 
rooms  could  be  i-emoved  lieft>re  the  roof  fell  in.  The  conflagration 
iraa  only  atayed  by  the  inwrabustible  materials  of  tlie  main  build- 
ing :'*  the  flooring  of  the  upper  story,  forming  an  iron  and  brick 


•  StnWisonian  Report  for  187t»,  pp.  141-144. 

tBrewBter'»  mUnbnrgh  Jixur.  StU  AprU,  1832,  voL  vl.  pp.  334-34I).— AnlZ/uKwian 
Jtepori  tot  18S6,  pp.  2811-302. 

JTh©  flccldeiit  resulted  JYom  the  careleasness  of  some  workmen  In  the  iippor 
plctiire  gallery,  who  In  tempomdly  setting  up  a  8tovc,  In&prted  llio  pipe  ihrtiugh 
a  wftll-llnlni^  Into  a  furring  space  («uppi>iiing  it  a  Hue),  bat  which  conducted 
directly  under  the  rafters  of  the  roof. 
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vaulting  over  the  lower  or  principal  story.  Neither  wing  of  the 
building  was  reached  by  the  fire;  and  the  valuable  Librar)"  (not 
then  transferred  to  the  Capitol),  and  the  Museum,  fortunately 
escafietl  without  injury.  The  Stanley  collection  of  Indian  portraits, 
comprising  about  200  paintings,  and  estimated  as  worth  20,000 
dollars,  was  entirely  destroyed.  A  fine  full-sized  copy  in  Carrara 
marble,  by  John  Gott,  of  the  antique  statue  known  as  "  The  Dying 
Gladiator/'  was  crumbled  int©  a  formless  mass  of  stone. 

The  Secretary's  office  unfortunately  fell  within  the  range  of  the 
flames.  "The  most  irreparable  loss  w^as  that  of  the  records,  con- 
eistiiig  of  the  oflStrial,  scientific,  and  miscellaneous  correspondence ; 
embracing  35,000  pages  of  copied  letters  which  had  been  sent,  (at 
least  30,000  of  which  were  the  composition  of  the  Secretary,)  and 
50,000  pages  of  letters  received  by  the  Institution  ;  the  receipts  for 
publications  and  specimens;  reports  on  various  subjci^ts  which  have 
been  referred  to  the  Institution;  the  records  of  experiments  insti- 
tuted by  the  Secretary  for  the  Government;  four  manuscripts  of 
original  investigations,  [memoirs  by  collaborators,]  which  had  been 
adopted  by  the  Institutiou  for  publication  ;  a  large  number  of  papers 
and  scientific  notes  of  the  Secretary ;  a  series  of  diaries,  memorandum 
and  account  books."  *  This  truly  '^  irreparable  loss*'  of  the  original 
notes  of  many  series  of  experiments  by  Henry,  of  varied  character, 
running  back  for  thirty  years,  kept  for  the  purpose  of  reduction 
and  discussion,  or  further  extension  (as  leisure  might  permit),  and 
of  which  but  few  had  been  published  even  by  results,  —  was  borne 
by  their  author  with  his  characteristic  equanimity;  and  w^as  vei}' 
mrely  alluded  to  by  him,  unless  when  in  answer  to  inquiries  r^pect- 
ing  particular  points  of  his  researches,  he  was  compelled  to  excuse 
the  absence  of  precise  data. 

The  Lecture  Room -^  a  model  of  its  class  — entirely  burned  out 
by  the  fire,  was  not  reconstructed :  but  the  space  it  occupied  on  the 
upper  floor,  was  with  the  adjacent  rooms  (used  as  the  apponitus 
room,  and  the  art  gallerj-)  thrown  into  one  large  hall,  200  feet  long, 
— at  present  occupied  as  the  ethnological  museum.  Advimtage 
was  taken  of  tlie  hazard  demonstrated  by  the  fire,  to  induce  Con- 
gress in  the  following  year  to  transfer  the  custody  of  the  Smith- 

•  SmUh^onian  RejMjrt  for  1865,  p.  18. 
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sonian  collection  of  scientific  works  to  tlie  National  Library:  and 
the  propriety  of  this  change  was  thuh  de fended.  "The  etist  wing 
of  tlie  Smithsonian  building,  in  which  the  books  were  deposited  is 
nut  fire-proof,  and  is  liable  to  d^ruction  by  accident  or  the  torch 
of  tlie  incendiaiy,  while  the  rooms  of  tlie  Cajiitol  are  of  incom- 
bustible materials.  Thia  win^^  was  moreover  filial  to  overflowing; 
and  a  more  extended  and  secure  depository  could  not  be  obtiiiDed, 
exi^l^t  by  anothiT  largt*  draught  on  the  accumulated  funds  intended 
U*  fonii  riart  of  the  permanent  capital.*'* 

^Srotta  Mjsit  to  Hhij'opr, — At  a  meeting  of  the  Board  of  Kcgents^ 
held  February  3rd,  1870,  **  General  Dclafield  in  behalf  of  the  Exet*- 
utive  Committee,  stated  that  they  deemed  it  highly  important  for 
the  interci^sts  of  the  Institution  in  the  promotion  of  science,  and  due 
to  the  Secretary  for  his  long  and  devoted  services,  that  he  should 
visit  Europe  to  consult  with  the  savans  and  societies  of  Great  BriiiLin 
and  the  continent;  and  lie  therefore  hoped  that  a  leave  of  ab^icncc 
would  be  granted  to  Profcswr  Henry  for  sevenU  months,  and  an 
allowance  be  made  for  his  expenses*  On  motion  of  Dr.  Maclean  it 
was  unanimously  Ue»olved^  That  Professor  Henry,  Secretary  of  the 
Iniititution,  l>e  authorize*!  to  visit  Europe  in  behalf  of  the  intcn^ts 
of  the  Smithsonian  Institution,  and  that  he  be  granted  from  three 
to  ftix  months  leave  of  absence,  and  two  thousand  dollars  for 
travellitig  expenses  for  this  puriKwe.^t 

It  is  not  niHX'ssary  here  to  recount  the  particulars  of  this  second 
viBit  of  Henrj^  to  Europ,  more  fully  than  in  the  brief  account 
given  by  him  in  his  annual  Ilcp43rt.  **  Before  closing  this  reyiort,  it 
is  propf.T  that  1  sliould  refer  to  a  resolution  adopttxl  by  your  honor- 
able l>oard  at  its  last  session,  granting  me  leave  of  absence  to  visit 
Eurcjpe  t^o  <^nfer  with  savans  and  soc^icties  relative  to  the  Institu- 
tion, and  making  provision  for  the  payment  of  my  expenses.  The 
presentation  of  this  [jropositmn  was  entirely  without  my  knowl- 
edge, but  I  need  st^arcely  fay  that  its  unanimous  atloptiou  was 
highly  gratifying  to  my  feelings ;  and  that  I  availe<l  myself  of  the 
privilege  it  offered  with  a  grateful  appreciation  of  the  kindness 


•  fiff^iihMtmian  JUpta-l  fur  Ism,  p,  14, 
fSmtihjmnitui  fltprftt  fbr  1800,  p.  W* 
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intended,  I  sailed  from  New  York  on  the  1st  of  June,  returnitig 
after  an  absence  of  four  and  a  half  months,  much  improved  in 
health,  and  with  impressions  as  to  science  and  education  in  the  Old 
World,  wliich  may  be  of  value  in  directing  the  affaire  of  the  Insti- 
tution, Although  limited  as  to  time,  and  my  plans  interfered  with 
somewhat  by  tlie  war,  I  visited  England,  Ireland,  Scotland,  Bel- 
gium, parts  of  Germany  and  France.  But  deferring  for  the  present 
au  account  of  my  travels,  and  the  observations  connected  with 
them,  I  will  merely  state  that  as  your  representative,  I  w^as  every- 
%vhere  kindly  received,  and  was  highly  gratified  with  the  commen- 
dations l>estowed  on  the  character  and  operations  of  the  Institution 
intrusted  to  your  ciare.'*  * 

Scrviee  on  the  Ztighf-Honse  Board, — While  the  whole  high  bent 
of  Henry's  mind  was  rather  toward  abstract  than  utilitarian 
research,  there  was  no  well  devised  system  of  practical  benefit  for 
man,  that  did  not  command  his  earnest  sympathy  or  enlist  his 
active  co-operation,  —  no  labor  in  such  eo-otM?ration  from  w^hich  he 
shrank,  if  he  felt  that  without  the  sacrifice  of  other  duties,  he 
could  moke  such  labor  useful,  On  the  establisliment  of  the  Light- 
House  Board,  in  1852,  Henry  w^as  api>ointed  one  of  its  members; 
and  altlioogli  his  valuable  time  was  already  fully  <xif:upie<J,  he  con- 
sented to  serve  on  the  Boartl,  in  the  hope  of  aiding  to  benefit  the 
interests  of  navigation.  To  the  requirements  of  his  new  pisition, 
he  brought  his  accustomed  energy,  skill,  and  eminently  practical 
judgment;  and  soon  made  his  influence  felt  throughout  the  light- 
house service,  t 


•Smtthnmian  Export  for  1870,  p.  45. 

t  In  less  than  t«o  yean  from  the  organtzation  of  the  Light-House  Board,  the 
leDtlcutnr  syiitem  of  Auoustin  Jean  Fresnel  had  brco  liiirodiiced  Into  all  Ibe 
light^hooses  of  the  United  StalGs.  T.Ko?foii  Fbesnel,  Secretary  of  the  Light-House 
Board  of  France,  (the  brother  ol  thai  dl&tlugulshed  phyElclst.)  In  n  letter  addressed 
to  the  Secretary  of  the  United  States  Llght*House  Board,  dated  May  7th,  IfitJl,  Miy«; 
*^Tlie  prcHllglous  development  of  this  service  witliia  ro  nhort  a  time  under  tlie 
LighUHou&e  Board,  has  truly  astonished  use  My  old  experience  in  fact  enables 
me  the  better  to  appreeiiite  how  mueh  energy  and  activity  were  neceseiary  lo 
bring  to  this  decree  oi  perfection,  the  ligbtrhotiso  service  of  such  a  vaat  expAiue 
of  oooat,  OS  well  on  the  Pacific  as  on  the  Atlantic,  without  naentiontng  Uie  tAsk 
of  flueoeedlng  In  establishing  against  hostile  prejudices  the  adopth:in  of  a  now 
syHlem."  (Report  to  Secretai-y  of  the  Treasury,  Feb,  -I,  le«i2.  Mia.  Doc  No,  01,  3f7th 
Cong.  2ud  8e8B.  Beoate,  p.  16.J 
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When  the  steadily  advancing  cost  of  whale  oil  made  it  necessary 
to  seek  for  some  more  economical  illuminantjhe  attacked  the  prob- 
lem with  his  habit  of  scientific  method.  Colza  oil  or  rape-«eed  oil 
had  been  used  in  France  with  some  success;  and  efforts  were  made 
to  introdaoe  its  culture  and  prodoction  in  this  country*  Lard  oil 
had  been  tested  by  Professor  J.  H.  Alexander  of  Baltimore,  and 
pronounced  by  him  of  very  inferior  value  as  an  illnminant.  For 
accuracy  of  dttcrmination^  Henry  caused  to  be  prcfiared  at  the 
Light-house  Depot  on  Stateu  Island,  a  long  dark  fire-proof  cham- 
ber, and  had  it  painted  black  on  all  its  interior  surfaces  for  the 
purpose  of  photometric  observations.  In  ortlinary  lamps,  the  colza 
oil  was  found  to  l»e  about  equal  to  whale  oil  in  illuminating  power, 
and  lard  oil  inferior  to  it.  Petroleum  or  mineral  oil  was  also  tried ; 
but  its  quality  was  at  that  time  too  variable,  and  its  use  was  found 
to  be  too  dangerous.  Experiment  showed  that  lard  oil  had  a 
greater  specific  gravity  than  sperm  oil,  a  less  capillarity  or  ascen- 
sional attraction  in  a  wick,  and  a  less  perfect  fluidity.  The  con- 
ditions wei'e  varied;  and  it  was  found  that  w4th  elevation  of 
temperature,  the  fluidity,  and  the  capillarity,  of  the  lard  oil 
increased  more  rapidly  than  those  of  the  sperm  oil,  until  at  about 
250**  F*  the  former  surpassed  the  lalter  in  those  qualities.  With 
these  results,  it  Iheeame  important  to  compare  the  oils  in  large 
lamps,  such  as  were  actually  required  for  the  lanterns  of  light- 
houses. The  heat  evolved  by  the  large-sized  Argand  burners, 
would  seem  peculiarly  to  favor  the  lard  oil:  a  few  trials,  with  a 
proper  adaptation  of  the  lamps,  established  its  supremacy;  and 
conclusively  demonstrated^ — contrary  to  all  the  laboratory  trials  of 
former  experimenters,  that  for  the  purjKjse  desircfJ,  this  contemned 
article  Avas  for  equal  quantities  a  more  brilliant  illuminant  than 
mineml  kerosene  oil,  or  vegetable  colza  oil,  or  animal  sperm  oil, 
while  its  market  price  was  only  about  one-fourth  that  of  the  latter,* 
Against  all  the  opptjsition  orinterasted  dealers, and  prejudiced  keep- 
ers, the  lard  oil  was  at  once  introduced  into  actual  use  in  the  years 
1865  and  18G6,  in  all  the  light-houses  of  the  United  StaU-s;  with 
a  saving  of  at  least  one  dollar  on  every  gallon  of  the  hundred 
thousand  in  annual  use;  that  is  of  100,000  dollars  per  annum. 


Hupplemetit,'*  Notk  N* 
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During  the  progress  of  these  useful  labors,  no  less  important 
investigations  were  commenoed,  on  the  most  efficient  forms  of 
apparatus  for  acxjustic  signalling,  as  the  substitutes  for  light  signals 
during  the  prevalence  of  sea-board  fogs.  *^  Among  the  impedi- 
ments to  navigation,  none  perhaps  are  more  to  he  dreaded  than 
those  which  arise  from  fogs.  -  -  ^  The  only  means  at  present 
known  for  obviating  the  ditficnlty,  is  that  of  employing  powerful 
sounding  instruments  which  may  be  heard  at  a  sufficient  distance 
through  the  fog,  to  give  timely  warning  of  impending  danger/'  * 

Gun  signals  were  early  abaudoncdj  as  inefficient^  dangerous,  and 
expensive;  inefficient,  because  of  both  "the  length  of  the  intervals 
between  the  successive  explosions,  and  the  brief  duration  of  the 
sound,  which  renders  it  difficult  to  detA^rmine  with  aamracy  its 
direction/*  Innumerable  projects  eagerly  pressed  upon  the  Board 
by  visionary  inventors  (some  of  them  l)eing  rattles,  gongs,  or  organ 
pipes  operated  by  manual  cranks,  many  of  them  being  varieties  of 
automatic  horn  or  whistle  operated  by  the  winds  or  the  waves) 
were  impartially  tested,  and  uniformly  rejected  as  w^holly  insuffi- 
cient: very  few  of  their  projectors  having  the  slightest  practical 
idea  of  the  requirements  of  the  sen^ice*  Exi>eriments  on  steam- 
whistles  of  large  size  and  on  horns  with  vibrating  steel  tongues  or 
reeds,  sounded  by  steam-power,  or  by  Iiot-air  engines,  varied  and 
continued  for  several  yeai-s  un<ler  wide  changes  of  conditions, 
finally  determined  their  most  efficient  size  and  character,  f 

In  18G7,  comparative  trials  were  made  at  Sandy  Hook  (on  the 
Jersey  shore,  at  tlie  entmnce  to  Raritan  Bay,  and  to  New  York 
Bay,)  Avith  three  pow^erful  instruments;  a  large  steam- whistle 
whose  cup  was  8  inches  in  diameter,  and  made  adjustable  in  pitch; 
a  large  reed  trumpet  1 7  feet  long  and  38  inches  in  diameter  at  its 
flaring  month,  whose  steel  tongue  was  10  inches  long,  2f  inches 

^Hepori  0/  Light-IfoiMe  Btxtrd  for  1874,  p.  fSS. 

t  An  enterprising  Inventor  bud  secured  a  patent  for  a  metnlUc  compound  or 
alloy  for  et*»wm-whlstleB,  especially  ada|Jtecl  to  IncreaBe  greatly  their  power  tt«  (og' 
fil^naU.  In  vaJn  was  ho  assured  that  his  "Improvement"  wujs  a  fnllacy;  that  the 
cy I indricivl  cup  of  tlie  whistle  wns  not  n  bell,  but  only  a  res»onjtnl  chamber;  and 
that  lis  nmterlfil  was  comparatively  unimportant.  Ho  w»s  only  with  dtfflcalty 
convinced,  when  Henhy  bad  bl»  wblfitle  fornmlly  tested,  with  u  Rtout  cord  wound 
tightly  around  Its  cylindrical  surface:  when  iti  tone  undtr  ateftm  escape  "wua 
proved  to  be  as  full,  as  loud,  and  as  penetrating,  as  with  the  cord  removed. 
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wide,  and  half  an  inch  thick  at  its  smaller  vibrating  end,  and  was 
blown  by  a  hotKiir  engine ;  and  lastly  a  large  ^iren  horn  oix^mted 
by  8teara  at  diflFerent  pressures,  the  aerial  vibration  being  produced 
by  the  intermittenee  of  a  revolving  grating  disk  or  valve  in  tlie 
small  end  of  the  horn,  driven  at  high  velrxrities  by  the  steam 
engine,  and  its  pitch  regulated  by  the  adjnstaljle  speed  of  the  revolv- 
ing disk.  The  trnm|>et  or  fog-horn  wm  provided  witfi  a  series  of 
replaceable  steel  tongues  of  different  sizes,  and  the  siren  was  driven 
at  five  different  pitches  of  from  250  to  700  impulses  per  second^ 
and  at  steam  pressures  varying  frf>m  20  pounds  to  100  pounds  j>er 
square  inch.  For  the  purpose  of  accurate  estimation^  within  short 
distances,  a  phonometer  or  *^ artificial  ear*'  was  employed,  having 
at  its  smaller  upturned  end  a  horizontal  drum  of  stretched  mem- 
brane, sprinkled  with  sand,  after  the  plan  devised  by  Sondhauss* 
Trumpets  of  the  same  she,  were  made  of  different  materials,  as  of 
brass,  iron,  and  wood;  but  these  differences  were  found  to  exercise 
little  or  no  influence  on  the  intensity  or  penetration  of  the  sound. 
Trumpets  were  also  made  of  different  s]iat)es,  stmight  and  curv^ed, 
and  square  as  well  as  round,  with  equal  lengths  and  equal  areas  of 
cross  section;  from  whose  trials  it  appeared  that  the  conical  form 
gave  nearly  double  the  distance  of  action  on  the  sand  of  the  **  arti- 
ficial ear/'  that  was  given  by  the  pyramidal  form.  Such  investi- 
gationfi — varied  and  long-continued,  serve  t«  show  the  eonscientious 
aestness  with  which  Henry  sought  to  give  the  highest  efficiency 
I  the  expedients  available  for  the  protection  of  life  and  proj^erty 
along  our  extended  sea  coast. 

The  steam- whistle  was  found  to  l>e  less  powerful  than  the  trum- 
[K't,  with  the  same  expenditure  of  fuel  Steam -whistles  were 
afterwards  tried  of  10  inches,  12  inches,  and  18  inches  hi  diameter. 
The  largest  size  was  not  found  to  give  results  p^*>p^>^tioacd  Uy  its 
increased  consumption;  and  the  10  or  12  inch  size  was  regartled 
as  practically  the  most  efficient.  The  siren  wiis  found  to  l>e  the 
most  powerful  and  penetrating  of  the  instrument*  tested,  as  it 
admitted  more  advantageously  the  application  of  a  higher  steam 
expenditure.  The  best  result  with  this  instrument  wjis  attained 
with  a  pressure  of  from  60  to  SO  pounds,  and  at  a  pitcli  Ix^tween 
350  and  400  vibrations  per  second.     Under  favorable  conditions, 
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this  inRtruracnt  fnMjuentlv  made  itself  heard  at  a  distance  of  fifteen^ 
and  twenty  mile^.  Henry's  large  experien«.?e  with  the  oceasional 
aerial  imjjetliments  to  S4:riind  propagation,*  and  his  strong  senjse  of 
the  vital  iriiportance  of  havint^  fog-sigtiak  recognized  at  a  distance, 
under  the  most  adverse  conditions,  led  him  to  favor  the  introduce 
tion  of  the  most  powerfnl  sounders  attainable,  without  absolutely 
limiting  the  decision  to  their  relative  economy.  Hence  he  was  the 
first  to  devise  improvements  in  the  siren,  and  to  press  its  adoption 
at  important  or  dangerons  stations^  notwithstanding  its  higher  eon- 
sumption  of  steam  or  heat  power,  f 

Partly  under  the  stimulus  given  to  the  sale  of  lard  oil  hy  the 
striking  proofs  of  its  exeellence  as  an  illuminant  under  favorable 
conditions,  furnished  by  Henry,  this  article  slowly  advanced  in 
price ;  tliough  probably  not  to  an  extent  of  more  than  a  fourth  part 
additional  cost,  Henry  *s  energies  again  were  callwl  into  requisition 
to  devise  a  remedy.  Neither  gas,  nor  electricity,  the  favorite  means 
of  numerous  projectors  and  advisers,  appeared  justified,  on  the 
score  of  economy.  J  A  new  scries  of  elaborate  experiments  was 
undertaken  to  determine  wliether  mineral  oil  (so  abundant  as  ti>  be 
easily  procurable  at  one-third  the  cjost  of  lard  oil)  could  not  be 
made  availablCi     The  great  improvements  introduced  into  its  prep- 

•An  abstract  of  Hiinry'i»<?laborAtoariiJI  Invaluable  researches  on  some  abuorrnAl 
pheiioinemi  of  Sound  — the  crowning  labor  of  bin  life,  muKt  be  resorved  for  a  con- 
cluding aectlon. 

fJtaJor  G,  II.  Elliott,  eomralssioiied  by  the  U-S.  Llght^House  Bonrd  to  make  a 
t^ur  of  loFpeeUon  of  European  Llght-hous^o  esLabtlshnienlft  In  IJfn,  In  his  Report 
jHibllKbfd  by  the  Bennle  in  IK74,  says  of  the  British  and  French  systems,  "I  saw 
many  details  of  ronstraetloa  and  administration  which  we  ciin  adopt  t»>  Advun- 
taige,  while  there  are  mxiivy  In  whleh  we  exeel.  Our  shore  fog-signals  particularly, 
are  vastly  superior  both  in  niimJ>erftnd  power.'^  {RriMrt  on  European  I^iffht-ftouatM^ 
p.  12,|  **To  the  careful  and  lftborl<ni«  lnv*?(<tlgntion»  and  experiments  of  the  dis- 
tinguished Clialrman  of  the  Llght*lIouse  B<jard.  prolonged  through  a  series  of 
yeiirs,  and  proseeuted  under  a  great  variety  of  conditions^  Is  largely  to  be  at- 
tributed the  aeknowledged  KuiserinrHy  of  our  fog-sigual  service."  (JourtuU  qf 
Franklin  ItiatUuie,  Jan.  1S76.  vol.  Ixxl.  p.  i'i.) 

X  Report  oj  L.  H,  Board  for  1S7J,  p,  11.  No  agency  (for  whatever  purpose)  hoi 
proved  so  eat  I  el  ng  to  the  half-ln  form  eel  as  el&iytncUp,  For  years  past  scarcely  a 
month  has  elapsed  witltout  some  new  form  of  patent  electrical ight,  or  soma 
niarvelou*!  application  of  eleictrlolighU,  being  peril naeloufily  urged  hy  sanguine 
'* reformers'*  upon  the  Llght-IToufle  Board  for  adoption;  some  of  these  Ideal 
sehetnes  being  the  mnuntlng  of  elect rie-light-s  on  buoj's,  or  on  the  nmnts  of  ligbt- 
sblpflf  or  their  suspension  from  moored  balUK>ns.  Many  eminently  original 
minds  have  earnestly  desired  to  obtain  contracts  for  supplying  all  tlie  llght- 
houBOfl  with  oxy-hydrogen  lime  lights.  In  a  fog,  the  mo«t  powerAil  electric-Ught 
li  aa  oaelesa  as  the  cheapest  kerosene  lamp. 
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aration  in  later  years  by  liigh  dist illation,  seemed  to  justify  the 
attempt.  Not  only  wils  a  lalxirioiLs  iiifjuiry  into  the  be^t  t-oiiditions 
of  combustion,  by  precise  photometric  measurement  required,  but 
for  the  security  of  the  service,  equLiUy  laborious  examinations  into 
the  best  practicable  metliods  of  testing,  of  iKUMlling,  and  of  storing 
this  material.*  To  secure  a  proper  oxygenation  in  burning,  a 
moiliiic^tion  of  the  lamp  was  reriuired.  "It  was  soon  apparent 
that  the  use  of  mineral  oil  would  necessitate  a  change  of  lamps, 
and  attention  is  now  directed  to  the  perfection  of  one  which  will 
produce  the  l>cst  results  from  this  illuniinaot*  It  is  tliought  that 
the  lamps  now  us(k1  with  larfl  oil  can  l>e  converted  at  no  great 
expense  and  succsessfully  used  with  mineral  oii.  Our  experiments 
have  shown  that  this  oil  can  be  more  readily  used  in  the  smaller 
lamps;  and  it  is  pro^wsed  as  soon  as  sni table  ones  can  be  prepared, 
to  pot  it  into  use  at  such  stations  of  the  fifth  and  sixth  order,  as 
may  be  thought  expedient j  when  if  it  be  found  satisfactory,  an 
attempt  will  be  made  to  substitute  it  for  lanl  oil  in  lamps  of  the 
higher  orders/'  f  ^*This  change  is  proposeti  entirely  witli  reference 
to  economy;  for  it  has  been  found  by  reiieated  exi>eriment,  that 
while  a  somewhat  sn  peri  or  light  may  be  obtained  from  a  small 
lamp  charged  witli  kerosene,  a  larger  lamp  cfiarge<:l  with  lard  oil 
affords  the  greater  illuminating  |M>wer,  So  great  is  this  difference 
in  lanii>s  of  the  first  order  with  five  wicks,  that  the  nites  of  light 
from  kerosene  and  lanl,  are  as  three  to  four  respective ly»  Since 
tlie  safety  of  the  keeper  and  tlie  continuity  of  tlie  light  are  essen- 
tial elements  in  the  cJioice  of  an  illuminant,  a  thorough  acquaint- 
ance with  the  nature  of  the  substance  is  essentially  necessary. 
With  a  view  therefore  to  tlie  intrcKluction  of  kerosene,  a  series  of 
experiments  have  been  made  during  the  last  two  years  on  the 
different  varieties  of  tliis  material  found  in  the  market/'  % 

•**It  h»5  boen  eslabllslicd  that  the  ordinary  Protest  is  lusufllclent  aa  ujtualty 
appUed«  and  that  aa  explosive  mixturu  may  be  formed  by  conaiilrig  tiie  va|iorfi 
given  oITiit  a  t^mpemture  lit  some  cjisob* twenty  degrees  lower  than  tJiat  certlflcd 
to  by  the  public  in^fveelor.  Tiiiit  tiiis  inquiry  Is  of  great  practical  Importimeo  to 
the  Llght-hou^e  «ystem,  lauHt  be  evident  when  we  reflect  that  mciina  mu.st  be 
devised  for  testing  the  oil  offered  fur  acceptance  in  accord&xice  with  eontroct*; 
for  storing  It;  for  lmns[>ortlng  it  to  light-bouse  Btations;  for  preserving  it  tii 
bnUn  at  tli©  Htatlons;  and  for  the  Uifitrucllon  of  the  keepem  In  iu  dally  u«e." 
{Report  qf  L,  H,  Hoard,  ISn,  p,  5.) 

t  Report  of  L,  II,  Board,  l»7fi,  p.  6. 

%  Bepori  qf  L,  It.  Board,  1S77,  p.  4, 
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III  1871,  on  t]»e  resignation  of  Admiral  Shiibrick,  Henr\'  was 
chosen  as  the  Chairman  of  tlie  Light-HoiLse  Board;  and  his  ener- 
getic labors  in  behalf  of  the  service,  fully  vindicated  the  wisdom  of 
the  choice,  Puoctual  in  his  attendance  on  the  weekly  meetings  of 
the  Board,  he  inspired  others  with  a  portion  of  his  own  zealous 
devotion.  Nor  did  he  fail  to  urge  u|K)n  the  GoveramcDt,  the  con- 
stant need  and  resi^onsibility  of  maintaining  an  eflSeient  establish- 
ment He  eraphatiadly  declared  that  *' The  character  of  the  aids 
which  any  nation  fnrnishes  the  mariner  in  approaching  and  leaving 
its  shores,  marks  in  a  conspicuous  degree  its  advancement  in  civili- 
zation* Whatever  tends  to  fiicilitate  navi^ition  or  to  lee^Q  its 
dangers,  serves  to  increase  commerce;  and  hence  is  of  importance 
not  only  to  the  dwellers  on  the  sealx»ard,  but  to  the  inhabitants  of 
ever}'  jiart  of  the  country,  -  -  -  Therefore  it  is  of  the  first 
importance  that  the  signals,  whether  of  light  or  sound,  which  indi- 
cate the  direction  of  the  course,  and  the  beacons  which  mark  the 
channel,  shall  be  of  the  most  improved  character,  and  that  tliey  be 
under  the  charge  of  intelligent,  efficient,  and  trustAvorthy  attend- 
ants/' *  And  rising  to  a  higher  argument,  he  pointed  out  that  **  It 
is  not  alone  in  its  economical  aspect  that  a  light-houae  system  is  to 
be  regarded:  it  is  a  life-preserving  establishment  fi^unded  on  the 
principles  of  Christian  bt^nevolcnce,  of  which  none  can  so  well 
appreciate  the  importance  as  he  who  after  having  been  exposed  to 
the  perils  of  the  ocean — it  may  be  for  mouths — ^ finds  himself 
approaching  in  the  darkness  of  night  a  lee  shore.  But  it  is  not 
enough  to  erect  towers,  and  establish  other  signals:  they  must  be 
maintained  in  an  eflRcient  state  w4th  uninterrupted  constancy."  f 
Unfailiug  continuity  was  the  watch-word  of  his  administration* 


•  Report  of  L.  //.  Boards  1S73,  pp.  3,  4,  The  cooiiL  Utie  of  the  United  StAlM  l«  ftir 
more  extended  than  tlmt  of  any  niher  nation  on  the  globe.  "Tlie  magnitude  of 
the  Llght-houiie  lyiitem  of  the  United  SUUes  may  lie  Inferred  from  the  foUowlDg 
fart«:  from  the  St.  Croix  Rtvcr  on  Ihe  boundsiry  of  Maine,  to  the  mouth  of  the 
RUf  firando  \n  the  Gulf  of  Mexico,  IneluiJbes  a  distance  of  over  ii,Ulu  miles;  on  the 
Ptvcinti  (!0€L6t.  a  length  of  alKJiit  l^^OO  miles;  on  tlie  greiit  northern  Lakes,  about 
3,000  mtlf.^;  and  on  Inland  rivers  about  700  milea:  niaklni;  a  total  of  more  than 
10,000  miles.  Kearjy  every  square  fixit  of  the  margin  of  the  sea  throughout  ih« 
whole  e.ttent  of  fi.OQO  mUeJi  along  the  Atlantic  anil  Gulf  coast,  is  more  or  lest 
lllumtnated  by  light-house  rays;  the  mariner  rarely  lo&ios  sight  of  one  light 
until  he  has  gained  iinother.**    (p.  4,  of  same  Report) 

t  Report  of  L.  fL  Bonrd,  1874,  p.  5. 


DISCOURSE  OF  W.  B.  TAYLOR. 


315 


* 


A  formal  report  made  to  the  Honorable  Secretary  of  the  Treas- 
ury by  the  Naval  Secretary  of  the  Light-Hoiise  Board ,  dated  May 
21st,  1878,  {very  shortly  after  Henry's  death,)  simply  detailing  for 
ioformation,  the  ehanictor  of  his  gratuitous  services  to  the  light- 
house establishment  during  a  quarter  of  a  century,  (and  not 
intendeil  for  the  public,)  takes  tlie  inevitable  form  of  eulogy.  A 
portion  of  it  is  here  quoted : 

"As  Chairman  of  this  eomraittee,  Profi^sor  Henry  acted  as  the 
scientific  adviser  of  the  Board,  But  in  addition  it  was  his  duty  to 
conduct  the  experiments  made  by  the  Board,  not  only  in  the  matter 
of  original  investigation,  and  testing  of  tlie  material  usetl,  but  in 
examining  and  reporting  on  the  models,  plans,  and  theories,  pre- 
sented by  others  to  the  Boanl.  The  value  of  the  services  he  rcn- 
dered  in  this  position  is  simply  inestimable.  He  prepared  the 
formula  for  testing  our  oils;  he  conducted  the  series  of  experiments 
resulting  in  the  substitution  of  lard  oil  for  sperm  oil,  which  eftected 
an  immense  saving  in  cost;  and  he  also  conducted  the  experiments 
which  liave  resulte^.l  in  making  it  jmssible  to  suljstitutc  mineral  oil 
for  lard  oilj  when  another  et'onoray  will  lye  made.  His  original 
investigation  into  the  laws  of  sound  have  resulted  in  giving  us  a 
fog-signal  service  conceded  to  be  the  best  in  the  world.  His  exami- 
nations into  tlie  action  of  electricity,  have  enabled  the  Board  to 
almost  ccjmpletely  protect  its  stations  from  the  effect  of  lightning. 
The  result  of  liis  patient,  continuous,  practical  experimentation  is 
visible  everywhere  in  the  scrv^iw.  No  subject  was  tcK>  vast  for  him 
to  undertake;  none  too  small  for  him  to  overlook.  And  while  he 
has  brought  into  the  estsd)]ishment  so  many  practical  applications 
of  science,  ho  has  done  almost  as  much  scrvifx?  by  keeping  out 
what  presenteil  by  others  seemed  plausible,  but  which  on  examin- 
ation proved  impnictit^ble, 

"Every  the*jry,  plan,  or  machine,  which  was  pressed  on  tlie 
Board,  as  for  the  interests  of  commerce  and  navigation,  was  referred 
to  the  committee  on  experiments,  when  it  was  examined  by  its 
Chninnan,  and  was  formally  rcp<jrted  upon.  If  it  had  no  practical 
value,  the  report  on  reconJ  simply  stated  the  inex[»edieacy  of  its 
adoption :  but  the  Professfjr  often  verbally  jMiinted  out  to  the  pre- 
senter, its  fallacy;  and  sent  him  away — if  not  satisfied— -at  least 
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feeling  that  he  had  Iieen  well  treated.  He  thoa  prevented  not  only 
the  adoption  of  impractitsible  plans,  but  avoided  the  enmity  of 
their  inventors. 

"Professor  Henry  made  many  valuable  reports,  containing  the 
results  of  his  elaborate  experiments  into  matters  which  were  for- 
mally  referred  to  him,  whieh  are  spread  on  the  records  of  the 
Board;  and  the  reports  were  drawn  in  such  form  tliat  his  sugges- 
tions were  ctipable  of  and  received  pmeticml  application.  But  in 
addition  to  this^he  was  constantly  extending  his  scientific  research^ 
for  the  benefit  of  the  service  in  all  dii^ections.  His  summer  vaca- 
tions were  as  a  rule  passed  in  ex|H^riracntation  at  the  laboratory  of 
the  Establishment  at  Staten  Island,  on  its  steamers,  or  at  its  light- 
Btatlons,  pushing  his  inquiries  to  their  last  results.  To  experimen- 
tation in  the  interests  of  this  service,  Profassor  Henry  seemed  to 
give  his  whole  heart.  It  appeared  as  if  he  never  lost  sight  of  the 
needs  of  the  Establishment,  and  as  if  he  never  neglected  an  oppor- 
tunity to  advance  its  interests.  In  addition  to  his  other  duties, 
Professor  Henry  presided  as  Chairman  of  the  Light-House  Board 
for  the  last  seven  years  at  its  %veckly  meetings,  when  he  did  much 
to  infuse  into  the  different  memliers  of  the  Board,  his  own  spirit  of 
labor  for,  and  devotion  to  its  interests."  "^ 

Services  to  the  Naiional  Govemmmt. — The  value  of  Henry^s 
services  to  the  various  Executive  Departments  of  our  Government, 
faitlifuUy  and  unostentatiously  performed  through  a  long  series  of 
years  and  a  suocesston  of  Presidential  Administrations,  cannot  be 
estimated,  as  its  history  can  never  be  written.  Whatever  material 
for  it  existed  in  the  form  of  attracts  of  inquiries,  trials,  and 
reports,  prior  to  1865,  unfortunately  perished  in  the  fire  of  that 
year.  Whenever  in  any  important  case  a  st^ientific  adviser  could 
be  useful  to  tlie  projx^r  conduct  of  a  Bureau,  Henry  s  reputation 
generally  jwinted  him  out  as  the  most  suitable  expert  and  arbiter. 
On  the  outbreak  of  the  great  civil  war,  the  number  of  such  refer- 


•  Executive  DorumentJi,  No.  frl^  Forty-flah  Congress,  2d  SeR«ioti,  S«nat4),  pp.  2.  S.  It 
tfl  emU  tying  to  know  that  on  the  prpsentatlon  of  his  report  and  recommend  at!  on 
to  Coni^esB.  by  the  hlgh-mlndud  Secrelftpy  of  the  Trejisury,  a  moderalii  uppropdi- 
atton  for  the  beneJlt  of  hla  bereaved  frirnily  was  at  ouoe  parsed.  In  sUght  recognl- 
Uon  of  Henry's  "  Inestimable  "  services. 
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ences  was  naturally  veiy  considerably  increa^.  The  Departments 
of  War,  of  the  Navy,  and  of  the  Treasuryj  were  besieged  by  pro- 
jectors with  every  iniagin!ibl«3  mid  ioi|>ossible  scheme  for  saving  tlie 
country,  and  tlemoli&hing  the  enemy*  Torfjeilo  balloons,  electric- 
ligbt  ballo<:>ns,  wonderful  compounds  dt^iined  to  sujXTsede  gun- 
powder and  revolutionize  ttie  art  of  war;  cheap  methods  for  the 
manufacture  of  Government  bonds  and  i>aper-moncy ;  multitudinous 
expedients  for  the  prevention  of  c-ouuterfeiting,  by  devices  in  the 
engraving,  by  secret  markings,  by  anti-photogmphic  inks,  by  pecu- 
liar textures  of  paper,  (applicable  to  coupons,  to  circulating  notes, 
to  revenue  stamps,)— each  warranted  to  be  infallible;  such  were 
among  the  agencies  by  which  patriotic  patentees  and  adroit  adven- 
turers were  willing  to  serve  their  country  and  to  reap  tlieir  reward 
by  the  moderate  royalty  or  percentage  •due  to  the  magnificence  of 
the  public  benefit.  Such  were  among  the  unenviable  tasks  of 
examination  and  adjudication  accepted  by  Henry,  only  from  an 
intrepid  sense  of  duty. 

"The  course  which  ha^  been  pursued  of  rendering  the  Govern- 
ment in  its  late  trials,  ev^ery  aid  which  could  he  supplied  by  scientific 
research,  has  been  warmly  approved.  As  most  fjersous  are  probably 
enlirely  ignorant  of  the  services  nmlly  rendered  to  tlie  Go%*erunicnt 
by  the  Institution,  I  may  here  state  the  fact  that  a  large  share  of 
my  time,  (all  indeetl  which  could  be  spared  from  official  duties,) 
has  been  devoted  for  the  last  four  years  to  investigations  required 
by  the  public  exigencies.  Within  this  period,  several  hundred 
rei>orts,  requiring  many  experiment^,  and  pertaining  either  to  pro- 
posals purporting  to  be  of  high  national  importance,  or  relating  to 
the  quality  of  the  multifarious  articltB  oifered  in  fulfillment  of  legal 
contracts,  Iiave  been  rendered.  The  opinions  advanced  in  many  of 
these  reports,  not  only  cost  much  valuable  time,  but  also  involved 
grave  resjxjnsibilities.  While  on  the  one  hand  the  rejection  of  a 
proj>osition  would  l^e  in  contravention  to  the  high  importance 
elaimc^l  for  it  by  its  author,  on  the  other  the  approval  of  it  would 
perJiaps  incur  the  risk  of  the  frnitk^ss  exixjnditures  of  a  large 
amount  of  public  money.  It  is  not  necessary,  I  trust,  to  say  that 
tlte  lal>or  thus  rendered  was  entirely  gratuitous,  or  that  in  the 
judgment  pronounced  in  any  case,  no  regard  was  paid  to  the  inter- 
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ested  solioi  tat  ions  or  |i€rsonal  iiifliienL'e  of  the  parties  concerned:  on 
the  oontmry  it  has  in  some  instances  resulted  from  the  examination 
of  materials  sold  to  the  Government,  that  attempted  fraud  has  been 
exposed,  and  the  batled  spcniiilator  received  his  due  reward  in  con- 
demnation and  punishment.  These  facts  it  is  thought  will  be 
deemed  a  sufficient  ansvi^er  to  those  who  have  seemed  disposed  to 
reproach  the  Institution  with  the  want  of  a  more  popular  demon- 
stration—  but  of  a  really  far  less  useful  or  efficient  aid  in  the 
support  of  the  Government/*  * 

In  the  jierformauee  of  these  troublesome  and  often  disagreeable 
labors,  conducted  with  the  single  aim  neoessitited  by  all  his  scien- 
tific habits  and  instincts,  it  of  course  resulted  that  a  great  majority 
of  his  judgments  and  recommendations  were  decidedly  adverse  to 
the  hopes  and  wishes  of  the  aspirants  to  fame  and  fortune.  Having 
once  satisfied  himself  of  the  frivolity  or  the  chicanery  of  an  article 
or  project,  his  de<*ision  was  inflexible;  and  although  importunate 
appeals  to  the  Department  Secretarj%  abetted  by  a  prostituted 
political  or  other  influence^  in  one  or  two  instances  succeeded  in 
fastening  for  a  time  upon  the  public  Treasury  a  worthless  or  a 
noxious  leech y  the  vast  numl)er  of  sucli,  excluded  from  experi- 
mental imbibitions  by  Henry's  critictd  supervision,  must  have  been 
a  protection  to  the  public  interests  quite  beyond  the  reach  of  esti- 
mation :  while  on  the  other  hand,  the  supplies  of  honest  contractors 
awardetl  their  just  commendation,  and  the  rare  proposals  of  real 
merit  (iivoral)ly  rejwrted  upon,  which  from  a  hasty  survey  might 
have  been  eoufounded  and  overlaid  with  the  mass  of  untried 
puerilities,  no  less  served  to  strengthen  and  assist  the  Government 
during  its  years  of  greatest  trial,  netxl,  and  exhaustion* 

Fmra  the  outset  of  the  unnatural  sectional  revolt,  fully  appre- 
ciating the  vastness  of  the  interests,  the  sacrifices,  and  the  dangers 
involve*!,  Heniy  tvintemplated  the  crisis — ^not  with  despondency-, 
but  with  a  profound  sorrow  and  solicitude.  While  his  sympathies 
and  his  hoi>es  were  all  for  the  preservation  of  the  national  integrity 
of  jurisdiction,  he  was  little  given  to  public  exhibitions  of  his  feel- 
ings. Undemonstrative  — less  from  temj>erament  than  from  the 
deliberate  and  habitual  subjection  of  emotional  expression  to  reason, 

*  Smithtcmiam  Affnort  Ibr  1814,  p.  1& 
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during  those  times  of  feverish  excitement  appreheasion  and  circum- 
spection necessarily  attendant  on  the  prevalence  of  a  gigantic  rebel- 
lion, (unparalleled  in  incentive,  in  temper,  and  in  magnitude,)  many 
of  whose  leaders  had  been  among  his  [personal  Irientis,  he  was  not 
unnaturally  looked  upon  by  many  as  lukewarm  in  his  patriotism, 
if  not  disloyal  in  his  eitizenshiii.  To  the  oct^asional  innendoes  of 
the  press,  he  deigned  no  answers:  he  was  tlie  last  man  to  accord 
etimpliance  w^itli  the  urgency  of  a  jjopnlar  clamor.  And  yet  during 
the  entire  iH'riiKl  of  the  Southern  Insurrection^  he  was  the  personal 
and  trusted  friend  of  President  Lincoln.* 

OONTRIBUTIONS    TO   SCIENCE   AT   WASOrNQTON. 

In  addition  to  what  may  l>e  called  the  public  labors  of  Henry  so 
diligently  performed  in  various  fields  after  his  advent  to  the  Smith- 
sonian Institution,  it  is  well  briefly  to  contemplate  the  sjjecial  scien- 
tific work  he  was  able  to  accomplish  in  tlie  intervals  of  his  exacting 
occupations,  that  some  estimate  may  be  formed  of  the  independent 
value  of  his  later  contributions,  as  well  as  of  his  wonderful  indus- 
try. While  still  engaged  in  his  difficult  task  of  organizing  and 
shaping  the  iK>licy  of  the  Institution,  in  1850,  on  taking  occasion 
to  present  befoi'e  the  American  Association  at  New  Haven,  Conn. 


♦Early  In  the  wnr(ln  the  ftutamn  of  l»»l,ia  caUer  (it  the  Pre«ld<?ntlat  Mansion 
very  anxious  to  Boe  the  t'hief  MuKlKtmte  of  the  nation,  wni*  Informctl  Ihnt  he 
t*tmld  rjfit  then  he  *tcfn,  heing  ene:ag<:>d  In  tin  Impurtnut  pHvale  rvmHultattnii. 
The  cnUer  not  tti  be  repulsed,  wn>te  on  a  plf>ee  of  imper  ihut  ht*  must  fiee  Mr. 
Lifici:)ln    personally,  on  a  nuitter  of  vital  and  pressing  hiiporlanL-e  lo  Iha  public 

[Welliirf.  Thl»  of  course  tseeurod  his  admlKnion  to  the  preaence  of  Mr.  lincoln, 
vho  wan  liittLnif  with  a  jnUldle-0|?fd  gcnUeraan,  Observliiig  Uie  lie«lbj.nc<y  of  hlit 
visitor,  the  President  told  him  he  nilt^ht  speak  freely,  ftA  only  a  f^leiitJ  was 
preteot.    Whereupon  the  visitor  announceul   that   for   several  ovenlingi*  past  he 

.  liHd  observed  a  light  exhibited  on  the  highest  of  the  Bmltbsonlaii  tower*,  for  a 

IJ^w  lulnntes  about  nine  o'clock,  with  mysterious  movemenLs,  whli*li  he  felt 
atiBfled  were  designed  tm  RignnlH  to  the  rebels  eneamped  on  Miini^:>n'N  htll  In 

^Virginia.  Having  gravely  listened  to  this  Information  with  mlfied  eyobruWH,  but 
BUbdoed  twinkle  of  the  fye,  Uie  President  turmnl  t^i  hlu  companhjii,  saying 
*Whftt  do  you  tiilnk  of  tiiat?  Profe«isor  Henrj'."    Rising  with  a  smile,  the  person 

^addressed  replied,  that  from  the  lime  mentioned,  lie  presuinwl  the  mysterious 
light  shone  from  the  lantern  of  an  attendant  who  waM  required  at  nini-  o'clock 
each  evening  to  observe  and  record  tlie  Indications  of  the  meteorological  Instru- 
ment>t  placed  on  the  lower:  The  painful  eunfiislon  of  the  ofliclnuH  Informant,  at 
once  appealed  lo  Henry's  senslblJiity;  and  quite  unmindful  of  the  President,  he 
approached  the  visitor,  ofTcring  his  hand,  and  with  a  eourleous  rcganl  ertunselled 
hint  never  to  be  abashed  at  the  imua  of  a  con»clentlou»  discharge  of  duty,  and 
never  to  let  the  fear  of  ridicule  Interfere  with  its  faithful  exeeiilion. 


320 


MEMORIAL   OF   J06EPH    HENRY* 


a  rfsurtu^  of  the  eloctriail  phenomena  exhibited  by  the  Leyden  jar, 
and  their  true  interpretation,  he  rumarked  that  "  for  the  last  three 
and  a  half  years,  all  his  time  and  all  his  thoughts  had  been  given 
to  the  dotaiis  of  the  business  of  the  Smithsonian  Institution.  He 
had  bec^n  obliged  to  withdraw  himself  entirely  IVom  seientific 
researeh;  but  lie  hoped  that  now  the  lostitation  had  got  under 
way,  and  the  Regents  had  allowed  him  some  able  assistants,  that  he 
would  te  enablal  in  part  at  lea^st  to  return  to  his  first  love — the 
investigation  of  the  phenomena  of  nature/'  * 

Themml  TelescojK. — Shortly  after  his  establishment  at  Washing- 
ton, he  txjii tinned  a  series  of  former  experiments  with  the  "therrno 
galvanic  multiplit*ator'-  dcviseil  by  Nobili  and  Melloni  in  1831; 
and  by  some  Blight  but  signififjaut  niodifieations  of  the  apparatus, 
he  suoeeedetl  in  imparting  to  it  a  most  surprising  delicacy  of  action. 
Witli  the  thermo-electric  pile  carefully  a^ljuBted  at  tlie  focus  of  a 
suitable  reflectfir,  his  ** thermal  telescope**  when  directed  to  the 
celestial  vault,  indicated  that  the  heat  rajtliatefi  inward  by  our 
atmosphere  when  clear,  is  least  at  the  zenith,  and  increflfie&  down- 
ward to  the  horizon;  as  was  t4j  have  Ix^en  inferretl  from  its  incrais- 
ing  mass:  when  dire^^teil  to  clouds,  they  were  found  to  differ  very 
widely  accordingly  as  they  w^re  cfmdensing  or  being  dissipate*!; 
some  even  indicating  a  less  amount  of  nidiation  than  the  surround- 
ing atmosphere.  Wlien  dire**tefl  to  a  horse  in  a  distant  field,  its 
animal  htiit  concentrated  on  the  pile,  wius  distinctly  made  manifest 
on  the  galvanometer  needle.  Even  the  heat  fnjm  a  man's  face  at 
the  distance  of  a  mile  couhl  be  detecte<1 ;  and  that  from  tJie  side  of 
a  house  at  several  miles  distance.f  These  and  many  similar  obser- 
vations demonstrated  to  sense  the  inductions  of  reason,  that  there 
is  a  constant  and  universal  exchange  by  radiation  in  straiglit  lines 
from  every  object  in  nature,  following  the  same  laws  as  the  palpable 
emanation  from  incandescent  bodies;  and  that  even  when  the 
amplitude  of  the  thermal  vibrations  (equivalent  to  the  square  root 
of  their  dynamic  energy)  is  retluced  a  million  fold,  its  existence 
may  still  be  distinctly  traced. 


•  Proceed,  Am.  At»o<u  4th  Meeting,  K6w  Haven,  Aug.  1880^  p,  SJ^ 
tBlllltnairii  Am,  Jour.  6ci.  Jan.  1SI8,  ToL  v,  pp.  lU,  U4. 
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Henry  showred  by  experiment,  that  ice  could  be  employed  both 
as  a  eonvex  lens  for  converging  heat  to  a  focus,  and  also  m  a  eon- 
cave  mirror  for  the  winie  purpose:  a  considerable  portion  of  the 
incident  mys  1x4 iig  transmitted,  a  large  portion  retlt^L'ted,  and  the 
reraainder  (a  mueh  sjnaller  quantity)  absorbed  by  the  lee. 

In  1H49,  *for  the  purpose  of  estimating  the  effects  of  ceitain 
meteoroh^gical  conditions  of  the  atmosphere,  he  made  some  experi- 
ments on  the  lateral  i^atliation  from  a  current  of  iiR'ending  heatetl  air 
at  diiferent  distances  above  the  flame ;  the  latter  being  thoroughly 
eclip.secl. 

He  also  experimented  on  the  radiation  of  heat  from  a  hydrogen 
flame,  which  was  shown  to  be  quite  small,  notwithstanding  the  high 
temperature  of  the  tlame.  By  placing  an  infusible  and  incombus- 
tible solid  in  the  flame,  while  the  temperature  is  much  re^lucc^l,  the 
radiant  light  and  heat  are  greatly  increastxh* — results  closely 
analogous  to  those  obtaimnl  by  him  in  the  ditFerenees  between  the 
audibility  of  vibrating  tuning-forks  when  suspended  by  a  soft  thread, 
or  when  rigidly  attiitJial  to  a  sonnding-boani,  Tliese  results  have 
also  an  undoubted  signifit^nce  wnth  regard  to  celestial  radiations; 
not  only  as  to  t!ie  differences  between  gascijus  nebula*  and  stars  or 
clusters,  but  as  to  the  difllerenoes  between  stars  in  a  probably  differ- 
ent state  of  condensation  or  of  siieeific  gravity. 

A  few  years  later,  he  eontinuc^l  his  investigation  of  this  subject 
of  radiation,  more  especially  with  reference  to  Rumford's  "Obser- 
vations relative  to  the  means  of  increasing  the  quantities  of  Heat 
obtained  in  tlie  Comliustion  of  Fuel:"  published  in  Great  Britain  in 
1802.t  Me  found  that  Rumford-s  recommendation  of  the  intro- 
duction pf  l>alls  of  clay  or  of  fire  brick  (alx>ut  two  and  a  half 
inches  in  diameter)  into  a  coal  fire,  was  fully  justified  as  an  eco- 
nomic measure :  more  heat  lieing  thereby  radiate^l  from  the  fire  into 
the  rooni^  and  less  iK-ing  t-arrieil  up  the  flue.  He  also  showeil 
however  that  for  eulinar}^  purposes,  while  the  incandescent  or 
heated  clay  inereiises  the  radiation^  and  thercl>y  improves  the 
quality  of  the  fire  for  roasfhtg^  it  et»rrespondingly  expends  the  fern- 
peraturCy  and  thereby  diminishes  its  power  for  boiling,     "That  a 
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•  Proceed.  Am.  PkiL  She.  0«l.  J!).  I849»  vol.  V.  p.  l(». 
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solid  substanw  incrcasej?  the  radiation  of  the  heat  of  a  flame,  is  an 
interc/sting  fact  in  connection  Avith  the  nature  of  heat  itself.  It 
Mould  seem  to  show  that  tlic  vibmtlons  of  grom  matter  are  neces- 
sary to  give  sufficient  intensity  of  impulse  to  produce  the  phe- 
nomena of  onlinary  radiant  heat."* 

In  1851^  he  read  before  the  Anieriean  Association  at  Albany,  a 
paper  **0n  the  Tlieory  of  the  so-calletl  Imponderables:"  (mainly  a 
development  of  his  earlier  discHis^ion  in  1846,  of  the  molecular 
constitution  of  matter,)  in  which  he  forcibly  criticised  a  frecjuent 
tendency  to  as.^ume  or  mnltiiily  unknown  and  unrealizable  modes 
of  action:  holding  that  with  regard  to  the  most  subtle  agencies  of 
nature^  we  have  no  warrant  by  the  strict  seientific  method,  for 
resorting  to  other  tlian  the  observed  and  established  laws  of  matter 
and  fon'Cj  until  it  has  liecn  exhaustively  deraonstraterl  tliat  these 
are  iiisuliieient.  The  fundamentid  laws  of  niechanical  philosciphy 
**are  five  in  nnmlK-r;  viz,  the  two  laws  of  foree — attraction,  and 
repulsion,  varying  with  8ome  function  of  the  distance;  and  secondly, 
the  three  laws  of  motion  —  the  law  of  inertia,  of  the  eo-exist4fnoe 
of  motions,  and  of  action  and  re-action.  Of  theije  laws  we  can 
give  no  explanation:  they  are  at  present  considered  as  ultimate 
facts  ;  to  which  all  mei-liauical  phenomena  are  referred,  or  from 
which  they  are  deduced  by  logical  inference^  The  existence  of 
these  laws  as  has  been  said,  is  deduccil  from  the  phenomexia  of  the 
operations  of  matter  in  masses;  but  we  apply  them  by  analogy  to 
the  minute  and  invisible  portions  of  matter  which  wnstituto  tlie 
atoms  or  mohx-ules  of  gases,  and  we  find  that  the  inferences  from 
this  assumption  are  borne  out  by  the  results  of  experience/'  He 
regarded  the  modern  kinetic  or  dynamic  theory  of  gases,  by  its 
predictions  and  vcrificatious,  as  furuisliiiig  ahufjst  a  complete  estab- 
lishment of  the  atomic  and  molecular  theory  of  matter.  Referring 
to  the  itigenious  liyjmthesis  of  Boscovicli,  he  thought  that  thoutrh 
well  adapted  to  embrace?  the  two  static  laws  above  mentione<l,  it  did 
not  appear  ec^ually  w^ell  adapted  to  satisfy  in  any  intelligible  sens^ 
the  thi*ee  kinetic  laws.  He  contendtxl  that  any  attempt  at  conform* 
ing  our  conception  of  the  ultimate  constitution  of  matter  to  the 


•Proceed.  Am,  A»»oe^  Providence.  Aug.  1855,  pp.  112-116,    "On  the  Eflipct  of  min- 
gling Radiating  substances  wltb  CotDhusUble  materials," 
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ioductioiis  of  exjieritMU'*},  would  seem  to  conduct  us  tlirectly  to  the 
atomic  hypotlicsis  of  Xewton.  A  careful  study  of  the  dyuiUBics 
of  die  so-ddlGd  "  impmderahles**  ccrtuiuly  tcudcd  to  their  unifica- 
tion* Adiuittiug  tlio  iliiB<"uhy  of  framing  an  entirely  Siitisfactory 
tlioory  of  ttie  resultant  transv^Tso  action  of  electricity,  he  suggested 
tliat  a  tangential  force  was  not  accordant  with  any  inductions  from 
actual  exj>criencc;  and  was  incapaljle  of  direct  niechaniad  reali na- 
tion* Ext^iiding  the  atomic  ccnK-eption  of  matter  ti*  the  ictlierial 
mcdinm  of  space,  he  concluded  by  urging  '*tlie  importance  in  the 
adoption  of  inechauiciil  liyj>othesei?»  of  conditioning  them  in  strict 
aceordanee  with  tlie  ojK^ralions  of  matter  under  the  loiown  lawn  of 
force  and  motion,  as  exliibiteil  in  time  and  spacjc-"  * 

Among  the  various  public  Addresses  delivered  by  Henry  on 
special  occasions,  reference  may  be  here  made  to  his  excellent  ex|>o- 
sition  of  the  nature  of  poMer,  and  the  functions  of  machinery 
as  its  vehicle,— concluding  with  a  sketch  of  the  progresif;  of  arty 
prononnceil  at  the  close  of  tlie  Exhibition  of  tlie  Jletrojwlitan 
Meclianics*  Institute,  in  Washington,  on  the  evening  of  March  10th, 
1853.  After  representing  to  his  hearers  the  close  physical  analc^ 
Ix^tween  the  human  liody  as  a  moving  machine,  and  the  steam  loco- 
motive under  au  intelligent  engineer,  lie  remarkinj:  ^*  In  l>otli,  the 
direction  of  power  is  under  the  influence  of  an  immaterial,  think- 
ing, willing  jH'incipic,  cidled  the  soul.  But  this  must  not  be  tNm- 
founded  as  it  frcfjuently  is  with  the  motive  power.  The  soid  of  a 
man  no  more  moves  his  body,  than  the  soul  of  the  engineer  moves 
the  IcK'omotive  and  its  attendant  train  of  cars*  In  both  eases  the 
soul  is  the  diret'tiug,  control hng  [jrineiple ;  not  the  impelling 
power.*'  t 

J^ews  of  Education, — Another  address  deserving  of  special  notice 
(delivered  the  following  year,)  is  his  introductory  discourse  before 
the  *SV.sso<:nation  for  the  Advancement  of  Eductxtion/*  as  its  retiring 
President.  In  this,  he  maintained  that  inasmueli  as  "the  several 
faculties  of  the  human  mind  are  not  simultaneously  develo|XKl,  in 
edu«iti ng  an  individual  we  ought  to  follow  the  order  of  nature,  and 
to  adapt  the  iustructign  to  the  age  and  mental  stature  of  the  pupil, 

•  J^roceed.  Am.  Aamc,  Albany.  Aag.  1851,  pp.  81-01. 

t  aminff  AddrejM  Mc>tr.  Mprh,  Inat.  Washlnetxtn,  1853.  p.  10. 
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Memory,  imitation,  imagination^  and  the  faculty  of  forming  mental 
habits,  exbt  in  early  life»  wliile  the  judgment  and  the  reiisoning 
powers  are  of  slower  growth/'  Heiic^  less  attention  sliould  1^ 
given  to  the  development  of  the  i^easoning  faculties,  than  to  those 
of  obser\'ation :  the  juvenile  memory  should  l>e  stored  rather  with 
facts,  than  with  principles;  and  he  ctmdemned  ;is  mischievous  *'the 
proposition  frequently  advanced,  that  the  child  should  be  taught 
nothing  but  what  he  can  fully  com p relit nd,  and  the  endeavor  in 
accordance  witli  this,  to  in  veil  the  order  of  nature,  and  attempt  to 
impart  those  things  which  cannot  be  taught  at  an  early  age;  and  to 
neglect  those  whieli  at  this  p?riod  of  life  the  mind  is  well  adapted 
to  receive.  By  this  mode  we  may  indeed  produce  remarkably 
intelligent  children,  Avho  wili  become  remarkably  feeble  men.  The 
order  of  nature  is  that  of  art  before  science;  the  entire  concrete 
first,  and  the  entire  abstract  laj!>t.  These  two  extremes  sliould  run 
gnwiually  into  each  other,  the  course  of  instruction  becoming  more 
and  more  logical  as  the  pupil  advances  in  years." — "The  cultiva- 
tion of  the  imagination  should  also  be  considered  an  essential  part 
of  a  liberal  education;  and  this  may  bo  spread  over  the  whole 
course  of  instruction^  for  like  the  reasoning  faculties  tlie  imagination 
may  wntinue  to  he  improved  until  late  in  life/' 

Applying  this  ^ame  rea-soning  to  the  moral  training  of  youtli,  he 
considered  that  (as  in  tlie  intellectual  culture)  the  object  should  be 
*'not  only  to  teach  the  pupil  how  to  thmk^  but  how  to  act  and  to  do; 
placing  great  stress  upon  the  early  education  of  the  habits.  -  -  - 
We  arefrcqueutly  rcquirwl  to  art  from  the  impulse  of  the  moment, 
and  have  no  time  to  derjuce  our  course  from  the  moral  principles 
of  the  act.  Au  individual  can  be  educiited  to  a  strict  regard  for 
truth,  to  deeds  of  ct)uragc  in  rescuing  utliers  from  danger,  to  acts  of 
benevolence,  generosity,  and  justice.  -  -  -  The  future  character 
of  a  child  and  that  of  the  man  also,  is  in  most  cases  formed  pi^ob- 
ably  l^efore  the  age  of  seven  years.  Previously  to  thii*  time 
impressions  have  been  made  which  shall  survive  amid  the  vicissi- 
tudes of  life,  amid  all  the  influences  to  which  the  individual  may 
be  subjec*ted,  and  which  will  outcrop  as  it  were,  in  the  last  stage  of 
his  earthly  existence,  when  the  additions  to  his  character  made  in 
later  yeara,  have  been  entirely  swept  away/^     Childliood  (he  inti- 
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mated)  is  less  the  parent  of  maiiliofHl,  than  of  age:  the  special  vices 
of  the  individoal  child  though  long  sulxluedj  sometimei^  surviviDg 
and  re-appearing  in  his  "second  childh*x)d/' 

Affirniiiig  tliat  culture  is  ccmstraiut, —  educntion  and  direction  an 
expenditure  of  force,  and  extending  his  generalization  from  the 
individual  to  the  race,  he  CH>ntroverted  the  idea  so  popular  with 
some  benevolent  entlnisiaj?t8,  that  there  h  a  Kjwntaneous  tendency 
in  man  to  civilization  and  advancement.  The  origins  of  past 
ci\nlizations  —  taking  a  eoraprehensive  glance  at  far  distant  liunian 
|>opulations — have  been  sporadic  as  it  were,  and  their  prevalence 
comparatively  transitory.  "It  api)ear9  therefore  that  civilization 
itself  may  l)e  considered  bs  a  condition  of  unstable  equilibrium, 
which  requires  constant  effort  to  be  sustaincfl,  and  a  still  greater 
cflFc>rt  to  Ih?  advananl.  It  is  not  in  my  view  the  'manifest  destiny' 
of  humanity  to  improve  by  the  operation  of  an  inevitable  necessary 
law  of  progress:  but  while  I  believe  that  it  is  the  design  of  Provi- 
dence that  man  should  l>e  improvril,  this  improvement  must  be  the 
result  of  individual  eflbrt,  or  of  the  combined  effort  of  many  indi- 
viduals aniniattHl  by  the  stime  feeling  and  co-openiting  for  the 
attainment  of  the  same  end.  -  -  -  If  we  bow  judiciously  in 
the  present,  the  world  will  a*=«ure<lly  reap  a  beneficent  harvest  in 
the  future:  and  he  ha^  not  lived  in  vain,  who  leaves  Iwhind  him  ns 
his  successor,  a  child  better  educated  —  morally,  intellectual ly,  and 
physically,  than  himself.  From  this  point  of  view,  the  resjmnsi- 
bilities  of  life  are  immense.  Every  individual  by  his  example  and 
precept,  whether  intentionally  or  otherwise,  does  aid  or  opfK)se  this 
import^mt  work,  and  leaves  an  impress  of  character  upon  the  suc- 
ceeding age,  which  Ls  to  mould  its  destiny  for  weal  or  woe,  in 
all  coming  time,  ^  ^  -  The  world  however  is  not  to  be 
advanced  by  the  mere  application  of  troths  already  k no \to  ;  Init  we 
look  forward  (particularly  in  pfiysical  science)  to  the  effect  of  the 
development  of  new  principles.  We  have  scarcely  as  yet  read  more 
than  the  title-page  and  preface  of  the  great  volume  of  nature,  and 
what  we  do  know  is  as  nothin^^  in  com[mrison  with  that  which  may 
be  yet  unfolded  and  applied/** 

*  Pr&tmed.  Amoc.  w4<Iiv  ErUu^km,  -II  h  Sr«ision,  WoBhlngton,  D«c.  38,  Ift'H,  pp,  17-31. 
The  prepnant  thmi^ht  that  human  clvHlrjitUm  Is  rtn  artlrtciaJ  and  cop-rctHl  con- 
dlltoD,  would  eseem  Ui  Imvc"  a  suggiistlvc   bearing  ua    Uic  tvi'n  grcut  theories  of 
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Rrperirnents  on  BuiMing-Stone, — In  1854,  a  series  of  exiieriments 
on  the  strength  of  iliilerent  kiiid^  of  biiikling-stone,  was  undcrtakeii 
by  Henry  as  ooe  of  a  eommii>sion  appointtil  by  the  President, 
having  referenee  to  the  marbles  offered  for  the  extension  of  the 
Uiiitetl  8tat<^s  CapitoL  8iK?cimonsof  tlie  different  namples^ — aecu- 
nitely  (iit  to  eubioid  blocks  one  inch  and  a  half  in  height,  were  fin^t 
tried  by  interposing  a  thin  sheet  of  lead  above  and  below,  between 
the  l>loi:4v  and  tlie  -steel  plates  of  the  crushing  dynaitiometer.  **  This 
was  in  act^ordanc^  with  a  phin  adopter!  by  Kennie,  and  that  which 
appears  to  have  been  used  in*  ni(»st  if  not  all  of  the  subsequent 
ejcperiraentei's  in  rcsearehes  of  this  kind*  Scmie  donht  however 
was  expressed  as  to  the  action  of  interposed  lead,  which  indueed  a 
series  of  experiments 4:o  settle  this  question;  when  the  reniarkablo 
faet  was  diseovered  that  the  yielding  and  approximately  eqnahk 
pressure  of  the  lead  caused  the  stone  to  give  way  at  about  half  tJie 
pressure  it  would  sustain  without  such  an  interposition.  For 
example,  one  of  the  cubes  precisely  similar  to  another  which  with- 
st(Xi*l  a  pressure  of  upwards  of  60,000  pounds  when  place*  1  in 
immediate  contact  with  the  steel  plates,  gave  way  at  alxmt  30,000 
pounds  with  lead  interposetl.  This  interesting  fact  was  verified  in 
a  series  of  experiments  embraeing  samples  of  nearly  all  the  mar- 
bles under  trial,  and  in  no  case  did  a  single  exception  occur  to  vary 
the  resiJt. 

"The  explanation  of  this  striking  phenomenon  (now  that  the 
fact  is  known)  is  not  difficult.  The  stone  teiids  to  give  way  by 
bulging  out  in  the  centre  of  each  of  its  four  pcjr{>endicular  faces, 
and  to  form  two  pymmidal  figures  with  their  apices  opposed  to 
each  other  at  the  centre  of  tlie  cube,  and  their  Ijases  against  the 
steel  plates.  In  the  case  where  rigid  apiable  pressure  is  employed, 
as  in  that  of  the  thick  steel  plate^  all  parts  must  give  w^ay  together. 
But  in  that  of  a  peldhif/  equable  pressure  as  in  the  case  of  inter- 


develojimcnl^  and  cvoht/ton,  so  gciiemlly  confounded  by  Iho  siipornrtal.  Whfil  may 
be  called  the  radical  dHRTenco  brlween  these  Iwo  views  of  orpaDlc  extoDislnn,  Is 
tlHvt  the  former  a8suiTii.''8  nil  Inherent  mysterlons  tendency  to  progression,  whose 
motto  Is  ever  "exct-lRinr;'*  wlilto  tho  latter  niisiimcs  n  general  t4?ndency  to  vnrl- 
(ilUin  wUhin  moiiernte  ILmitfl  In  Indetlnitc  dIreeiloUK;  so  Uiat  elevation  l(i  nr* 
more  normal  than  di-e:nidullun^  and  Indeed  may  be  regarded  as  piirer  und  mort) 
e?tc»epllonaU  since  at  every  upward  st^i^e  attained  by  the  few,  there  nrc  probably 
more  further  dlgrresHinns  downward  than  upward,  the  motto  being  ever  *'ftptlor." 
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posed  lead,  the  stone  first  gives  way  along  the  outer  lines  or  tha«e 
of  least  resistance,  and  the  remaining  pressure  must  l>e  sustained  by 
the  central  p nations  aromul  the  vertical  axis  of  the  cube.  After 
this  iin|K>rtant  Jliot  was  clearly  determined,  lead  and  all  other  inter- 
posed subst'inoes  were  discarded,  and  a  niethml  devised  by  whicli  the 
u[>per  and  lower  surfaces  of  the  cube  could  l>e  ground  into  perfe(?t 
parallelism.  -  -  -  All  the  gpc^einiens  tested  were  subjected  to 
this  process,  and  on  their  exixif^ure  to  pressure  were  found  to  give 
concordant  results.  The  crushing  force  sustained  was  tlierefore 
much  greater  than  that  heretofore  given  for  the  s;ime  material."* 

In  the  same  cijinniunimtion,  interesting  remarks  are  made  on  the 
tensile  strength  of  materials,  particularly  the  metals,  "According 
to  the  views  presented,  t!ie  difference  in  the  tenacity  in  steel  and 
lead  does  not  consist  in  tlie  attractive  cohesion  of  the  atunis,  hut  in 
their  capability  of  slipping  upon  cnch  other:'*  that  is  on  the  differ- 
ence of  lateral  adhesion  of  tlie  raolerules,  as  exemplified  in  ice  and 
water,  A  bar  of  soft  metal  —  as  lead — subjected  to  tensile  strain, 
by  reason  of  the  greater  freedom  of  the  exterior  layers  of  mole- 
cules, exhibits  a  stretching  and  thinning;  while  the  interior  mole- 
cnles  being  more  confined  by  the  surrounding  pressure,  are  less 
mobile,  permit  less  elongation  of  the  mass,  and  are  therefore  the 
first  to  commence  breaking  apart.  Accordingly  on  ultimate  ^pa- 
ration,  each  fragment  exhibits  a  hollow  or  cn{*-like  surface  of 
fracture,  where  tlie  interior  portion  of  the  material  has  fij*st  parti'd : 
the  depth  of  the  concavity  being  somewhat  proportionc<l  to  the 
malleability  or  dnctibty  of  the  sulistance.  "With  substances  of 
greater  rigidity,  this  effect  is  less  apimivnt,  but  it  exists  even  in 
iron,  and  the  interior  fibres  of  a  rod  of  this  metal  may  be  entirely 
separated,  while  the  outer  surface  presents  no  appearance  of  change. 
From  this  it  woukl  ap|xnr  that  metals  should  ne%x^r  be  elongated 
by  mere  stretching,  but  in  all  cases  by  a  process  of  wire-drawing, 
or  resiling.  A  wire  or  bar  must  always  be  weakened  by  a  force 
which  jiermanently  increases  it^  length  without  at  the  Siinie  time 
compressing  it."t 

•  Ptveted.  Am.  Assoc.  Providence,  Aog,  1855,  pp.  102^112. 

+  This  coTiclnslan  is  not  at  aH  In  opposition  to  the  nucertaloed  fact  of  tlie 
lncreiis«l  Btrcn^th  lnjp»rt<Ml  to  an  Iron  nxi  by  "thonnotpnsion,"  dlscoveretl  by 
Professor  Waltek  R  JoH^TiiON.  In  IKHi.  {jQumal  «/  Franklin  Ttmtituft!,  Oct  1830,  vol. 
xxlv   11.8.  pp.  232-236.) 
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Ilydrometrw  Kcpcrimad, — A  iMivel  pnjje€t  lor  the  reotifictition 
of  spirits  hy  the  .siaiple  procx^s  of  i^tntiv  ^'piiration  of  the  alc^liol 
and  water  by  the  stress  of  their  speeific  gravities  when  ex|>ose«l  in 
long  columns,  prrKlufetl  in  1854  a  eoDi?idcrable  sensation.  It  was 
alleged  in  various  publicatitvns  by  those  interested  in  the  new  entei- 
prise,  that  the  coereittve  compression  exerte<l  Iw  the  water  in  a 
long  hydmstiitic  column  greatly  aecelemted  the  displacement  and 
separation  induced  by  gmvitation,  and  that  only  a  few  hours  were 
necc^ssary  to  complete  the  prcMjeivs,  if  the  depth  of  the  liquid  were 
sufficiently  great,* 

A  patent  was  obtained:  affidavits  and  samples  fnlly  atteste<l  the 
wonderful  efficiency  rf  the  prtn'ess;  and  r^nly  the  c(W)peration  of 
confiding  capitalists  wiis  recpiired,  to  realize  fabulouis  profits,  and 
effect  a  manufacturing  and  commercial  revolution. 

Simply  in  the  intercuts  of  truth,  Henry  undertook  the  careful 
investigation  of  this  surprising  pretension.  One  of  the  towers  of 
the  Smithsonian  Building  supplied  a  <'onvenient  well  for  tlie  experi- 
ment, ea^sily  accessible  tbroughont  its  lieight.  **A  serit^  of  stout 
iron  tubes  of  about  an  inch  and  a  half  internal  diameter  farmed 
the  column;  the  total  length  of  which  was  one  hundred  and  six 
feet.  Four  stop-coeks  were  provided ;  one  at  the  bottom,  one  about 
four  feet  from  the  top,  and  the  other  two  to  tlie  intermediate  spa^'e 
equally  tlivided  or  nearly  eo."  Very  careful  hydrometer  and  tlier- 
momcter  registers  were  made  at  increasing  intervals  of  time,  the 
last  being  that  of  nearly  half  a  year:  a  portion  of  tlic  reserve^i 
liquor  being  simultanetmsly  tested.  The  result  stated,  is:  ** There 
is  not  tlie  slightest  indication  of  any  different  of  density  between 
the  original  liquor  and  that  from  the  top  or  Ixittom  of  the  cK)lnnin, 
after  the  lapse  of  hours,  days,  weeks,  or  months.  The  fluid  at  the 
bottom  of  the  tube  it  must  Ix^  remembere^l  wiis  for  five  months 
exposed  to  the  prez^sure  of  a  <xdumn  of  fluid  at  least  one  Iiundred 
feet  high."  t 


•An  Incidental  remurk  In  Graehn'a  "Handbook  of  Chemistry"  *<Mfm«t  to  give 
BomG  color  of  plausibility  tfj  the  Hchemc.  "  Brnndy  kept  in  caiiks  i^  sn\d  to  et»ii- 
taln  ft  grejiter  ppupurllun  of  Rplrft  in  the  iipiwr,  nnd  of  water  In  the  lower  part/* 
QineUti'8  Handbook^  Tniuslateil  by  Henry  WutlJi,  Ixitidon,  1841,  p«t  I.  bocu  J,— 
vol.  i.  p.  112. 

f  Froeeed,  Am,  Awoc.  Provldunutt,  An^j,  18S5,  pp.  Hi:,  lia. 
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Sidphtirw-aeid  Barometer. — In  1856,  Henr}'  had  coiistjucted  for 
tlie  Smithsonian  Institution,  at  the  suggestion  of  Professor  George 

C\  Schaeffer,  a  large  sulphurir-arid  l^arometerj  whose  cx)himn  bt'ing 
more  than  seven  times  tlie  height  of  the  niereurial  cohinm  (alxiut 
18^  feet)  gave  corro^spoiidingly  enlarged  and  t^ensitive  indientions. 
Water  Ijarometers  with  ei  sterns  pro  tec-ted  by  oil,  (as  that  eonstrueted 
by  Daniel  1  for  the  Royal  S<xnety,)  have  ahvays  proved  instable. 
With  reference  to  sulphuric  acid,  "Tlie  advantages  of  this  liquid 
are:  1st  that  it  gives  off  no  appretnable  vapor  at  any  atmospheric 
temperature;  and  2nd  tljat  it  does  not  absf^rb  t>r  transmit  air.  The 
objections  to  itd  use  are:  Ist  the  liability  to  ac-eiilent  from  the  cor- 
rosive nature  of  the  liquid,  either  in  the  filling  of  the  tulie  or  in  its 
subsequent  breakage;  and  2nd  its  affinity  for  moisture,  wbiL^h  tends 
to  prtKluee  a  change  in  speeific  gravity.*"  The  latter  defeet  wm 
obviated  by  a  drying  apparatus  eonsisting  of  a  tuljulated  bottle  con- 
taining chloride  of  caleium,  and  nmnfrted  by  a  tube  with  the  ghi^ 
Iwttle  forming  tlie  re8ervoir,  wliieh  excluded  all  moisture  from 
the  transmitted  air.  "The  glass  tnl>e  [of  the  barnmeter]  is  two 
hundred  and  forty  inches  long,  and  three-fourths  of  an  inch  in 
diameter;  and  is  inehK^ed  in  a  cylindrical  brtiss  ^^as^j  of  tlie  same 
length,  and  two  antl  a  lialf  inches  In  diameter.  The  glass  tul)e  is 
secured  in  the  axis  of  the  brass  case  by  a  numlxT  of  t^rk  t^iliars, 
placed  at  intervals."  *  This  tmrometer  etjntinurMl  in  successful  and 
Batisfactory  use  for  many  yc^rs;  and  had  its  readings  constantly 
reoordecL 

Of  several  of  Henry^s  courses  of  exi>eriments,  no  details  have 
been  pnblished;  and  his  original  notes  appear  to  have  jK^rished. 
In  18(n,  he  made  a  nuraljer  of  experiments  oii  the  effectij  of  burn- 
ing guupowilcr  in  a  vacuum,  as  well  as  in  ditlcrent  gases. 

"A  series  of  researches  was  also  corameuccd,  to  determine  more 
afX'unitely  than  hits  yet  Iw^en  done,  the  ex|iansion  |>roduwd  in  a  bar 
of  iron  at  the  moment  ol'  inagnetiziition  uf  the  metal  by  means  of 
a  galvanic  current.  The  opportunity  was  taken  with  the  consent 
of  Profi^sor  Bache,  of  making  these  experiments  with  the  dcliL'ate 
instrnmeutii  wiiieh  had  previously  been  employed  in  determining 


•  Proceed.  Am.  Am9oc,  Albany,  xVug.  1856,  pp.  135-138, 
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the  varying  length,  under  different  ternpemtures,  of  the  measuring 
apimratos  of  the  hase  lines  of  ilic:  United  States  CWst  Survey.'** 
This  wonderfully  microscopic  measuring  apparatus — deviseil  by 
Mr.  Joseph  Saxfon,  ^ras  ea|mhle  of  distinguishing  ( hy  means  of  the 
light-ray  index  of  its  contact  retlec;tor,)  a  dimension  equal  to  a  half 
wave-length  of  average  light,  or  the  lOOjOOOth  part  of  an  inch. 
The  long  undcr*ground  vaults  of  the  Smithsonian  building  having 
been  selected  as  a  suitable  place  for  the  prwise  verification  of  the 
residual  co-efficient  of  compensated  temperature  expansion  of  the 
bai>e  rods  of  the  Survey,  the  opi>ortunity  %vas  seized  by  Henry,  at 
the  termination  of  the  investig;ition,  to  apply  the  same  delicate 
apparatus  to  the  determination  of  tl:e  polarizt^d  or  magnetic  expan- 
sion. The  results  of  these  delicate  and  interesting  investigationfl 
are  lost  to  the  world. 

In  less  than  six  years  from  the  time  of  these  researches,  he  was 
called  on  to  mourn  the  death  of  his  life-long  intimate  and  honored 
friend,  who  had  always  exhibited  so  brotherly  a  sympatJiy  and 
co-operation  with  his  own  variixl  labors.  In  conse<|uence  of  this 
event — the  death  of  liis  friend  Professor  A.  Dallas  Baehe  in  18G7, 
Henry  was  chosen  in  186S,  to  \ye  his  successor  as  President  of  the 
National  Academy  of  Sciences.  At  the  request  of  that  body,  he 
prepared  a  eulogy  of  his  friend  the  late  President,  wliicli  was  read 
before  the  Academy  April  IGth^  1809.  In  grateful  acknowledg- 
ment of  the  wise  counsels  and  valuable  services  of  Dr.  Bache  as  one 
of  the  Smithsonian  Regents,  he  observed:  *^In  1846  he  liad  \yGim 
named  in  the  act  of  inwrjxiration  as  one  of  the  Ilegents  of  the 
Smithsonian  Institution,  and  by  successive  re-election  was  continued 
by  Congress  in  this  office  until  his  deaths  a  period  of  nearly  twenty 
yeai's.  To  say  that  he  assisted  in  shaping  the  policy  of  the  estab- 
lishment would  not  be  enough.  It  was  almost  exclusively  through 
his  predominating  influeni^e  that  the  {K>liey  which  has  given  the 
Institution  its  prt?sent  tidebrity,  was  after  much  opfiosition  finally 
atlopted.  -  -  -  Professor  Bache  with  persistent  firmm^^s  teni- 
perecl  by  his  usual  moderation,  advoeatcil  the  appropriation  of  the 
pi\>ce€ds  of  tlie  funds  principally  to  the  plan  set  forth  ia  the  first 
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rc^port  of  the  Secretary^  immely  of  eiicoumging  and  8opj>orting 
original  rcscrirch  in  the  d liferent  branches  of  scneiioe.  -  -  -  It 
would  be  difficult  for  the  Secretary — however  unwillinf^  to  iritrudo 
anythiuc^  personal  on  this  occasion,  to  forl)car  nieutionin<j:  that  it 
was  entirely  due  to  the  pei"sua-sive  inflnence  of  Professor  Bachc,  that 
he  was  induced — almost  against  his  own  better  judgment,  to  leave 
the  quiet  pursuit  of  wieur*e  ami  the  ennn:cninl  employment  of  col- 
lege iustruction,  to  assume  the  laborious  and  resiion.sible  duties  of 
the  office  to  which  through  the  partiality  of  frieudship  he  had  been 
called.  Ki>r  would  it  Ije  possible  for  him  to  idistain  from  acknowl- 
Cilging  with  heart-felt  emotion,  that  he  was  from  first  to  lust  sup- 
ported and  sustaiued  in  his  difficult  position  by  the  fmtemal 
sympathy,  the  prudent  counsel,  and  the  unwavering  friendiihip  of 
the  lamentCMl  deceased.'** 

Many  uiinor  eontributions  iu  various  fields  of  scientific  observa- 
tion, must  here  be  oniitte<l ;  but  it  would  be  inexcusable,  iu  this 
place  and  on  this  occasion,  to  neglect  a  reference  to  the  active  pturt 
he  t(X>k  in  the  oi^nization  and  advancement  of  this  Society;!  and 
the  unflagging  intcn:>it  ever  exbiljitefl  iu  its  proceedings,  from  the 
date  of  its  convocation,  March  13th,  1S71,  to  that  of  his  hxst  illness. 
All  here,  remember  with  what  punctuality  he  attended  the  meet- 
ings—^whether  of  the  exe<"utive  committee  or  of  the  society, 
undeterre<l  by  inclcniencius  of  the  weather  which  often  kept  away 
many  much  younger  members.  All  here,  recall  with  what  uri[>re- 
tentious  readiness  he  communicated  from  his  rich  stores  of  well- 
digested  facts,  oWrvations  —  whether  initiatory  or  supplementary, 
on  almost  every  topic  presented  to  our  notice;  how  apt  his  illustra- 
tions and  suggestions  iu  our  spontaneous  disinssions;  and  with  what 
un tailing  interest  we  ever  listened  to  his  ^vords  of  exposition,  of 
knowledge^  and  of  wisdom:  utterances  which  we  shall  never  hear 
again;  and  which  unwritten  and  unrecorded,  have  not  been  even 
eportetl  iu  an  abstract. 


*  ntofp^phicnt  Mrmoim,  Xat,  Acad,  Scf,  vol.  L  pp.  181-212.  Roptlbllshfil  In  (he 
J^niOtmtUan  litport  fui'  1870,  |>j).  in-HG,  Tlie  (iiUicr  of  rrofc»«or  nAtiiE— Hlchurd 
BncUo,  was  a  mm  of  tUe  only  Uuughlcr  of  the  lUusirJIouB  BoiJAMiN  FiLriNKLiN. 

tThe  PhUoeophlcal  Society  of  Waablngtou, 
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Range  of  informfitmn.  —  It  was  not  alone  in  those  physical 
branohes  of  kiiowlodge  to  which  he  had  made  direct  original  eon- 
txibutions,  that  the  mental  activities  of  Henry  were  faniiliarly 
exercised  and  coaspicnoasly  exhibited*  There  was  scarcely  a 
department  of  intellectual  pnn?iiit  in  which  he  did  not  feel  and 
manifest  a  sympathetic  intercut,  ami  io  which  he  did  not  follow  witli 
appreciative  grasp  its  leading  generalizations.  Holding  ever  to  tlie 
unity  of  Nature  as  the  expression  and  most  din?ct  illustration  of  tlie 
Unity  of  its  Author,  he  lx4ieve<l  that  every  new  fact  discovere<l  in 
any  of  nature's  fields,  would  ultimately  be  found  to  be  in  intimate 
csoirelation  wnth  the  laws  prevailiTig  in  other  fields— seemingly  the 
most  distant,*  To  his  large  conipreliension,  nothing  was  insignifi- 
cant, or  unworthy  of  considemtiou.  He  ever  sought  however  to 
look  beyond  the  ascertain wl  and  i.solated  or  clas.sifie<i  fact,  to  its 
antecedent  cause;  and  in  oppc^ition  to  the  dogma  of  Comte,  he 
averred  that  the  knowledge  of  faets  is  not  science^ — that  these  ar€ 
merely  the  materials  from  which  its  temple  is  constructed  by  the 
generalizations  of  sagacious  and  att<:sted  speeulation. 

Among  hisearlicr  studies,  Chemistry  occupied  a  prominent  place. 
The  youthful  assistant  in  the  laljonitorj*  of  his  former  Instructor 
and  ever  honored  friend^  Dr.  T.  R<^nHTn  Bec^k^  and  later^  himself 
a  teacher  of  the  art  and  knowlalg<:'  io  others,  a  skillful  manipulatorj 
an  acute  analyst  and  investigator  of  re-actions^  lie  seemed  at  first 
destine*!  to  become  a  Icatler  in  chemical  research.  Like  Newton, 
he  endeavored  to  bring  the  atomic  combinations  under  tlie  C'<-)ncep- 
tion  of  physical  laws;  believing  this  essential  to  the  development 
of  chemistry  as  a  true  scienee.  He  always  kept  himself  well- 
informed  on  the  progress  of  the  more  recent  do<:'trines  of  quaoti^^- 
lenc^,  and  the  newer  system  of  noment^lat'Ui'e. 

He  Iiad  also  paid  considerable  attention  to  geolo^-  wnth  its 
relations  to  jmliEontology  on  the  one  siile,  and  to  physical  geography 
on  the  other. 


•"A  proper  view  of  the  relaUoti  of  science  imd  art  wlU  enAble  him  ftho 
rpadcr]  to  see  that  the  on©  Is  ilcpen*l«nt  on  the  other;  and  that  each  branch  of 
Ltio  study  of  Tifllure  It*  tntlfuaU'ly  cotincH»fed  with  everj*  other,"  iAffri^Uiurat 
Mepmrt  for  l8"'iT.  j>.  HO.)  **The  MUitement  cannot  be  loo  often  repeattKl,  tlmt  each 
bnittcb  of  knowledge  Is  conueeted  with  every  other,  aiid  that  no  ll|[ht  can  be 
gained  lu  regard  to  one,  whicb  Im  noi  reflected  uxxin  ali.*^  {SfnvUhaoniasn  Hep(0i 
tft  1850,  p.  15.) 
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As  ititi  mated  in  touch  in  j^  upon  the  stimulus  given  to  ^^archm- 
oloijical  work'^  by  the  Smithst»niuii  publit-atioos,  [ante^  p.  290,) 
Ht'ury  ever  disiilayed  a  warm  i^ymjmthy  with  researches  in  Anthn> 
poloji:y ;  ^"d  lie  would  pleasantly  ju.stily  this  partiality  by  repeating 
the  familiar  ^'^homo  mm^^  of  Terence,'^  A  student  of  the  "  aim- 
parative  anatoniy**  of  ethnology, —  of  the  obsi'ure  but  cumulative 
traces  of  a  remote  human  ancestry,— and  of  tlie  curious  relics  of 
social,  civil,  and  religious  customs,  ajtparently  deri%*od  from  distant 
or  from  vanishes]  rat-es,  he  amassed  a  fund  ol'  well -digested  informa- 
tion in  these  alluring  fields,  to  be  appreciated  only  by  the  S[)ceialist 
in  suf*h  pursuits. 

Familiar  with  the  details — as  well  of  astronomical  obser\^ation 
as  of  the  niatheraatical  prot^esses  of  rcfluction,  he  would  have  done 
honor  to  any  < )hservatory  phifi^d  under  his  r^luirge.  He  was  lenieJit 
in  his  judgment  of  the  ancient  star-worsliipi)*-rs ;  and  was  always 
gi^eatly  attmetwl  by  astronomical  discoveries*  As  already  men- 
tioned  {antey  p.  239,}  he  delivered  in  1834,  a  course  of  Lectures  on 
Astronomy. 

Well  rcatl  in  the  science  of  Political  Economy,  he  had  by  obser- 
vation and  analysis  of  human  natur-e,  made  its  inductive  principles 
his  own,  and  had  satisfied  himself  that  its  deductions  were  fully 
tHanfirnuMl  liy  an  intelligent  appreciation  of  the  tcacliiugs  of  finan- 
cial history.  He  attributed  the  lamentable  disregard  of  its  funda- 
mental doctrines,  l>y  many  of  our  so-callcti  legislators,  to  a  want  of 
scientific  training,  and  consequent  want  of  percejition  and  of  faith 
in  the  dominion  and  autonomy  of  natural  law, 

A  gofxl  linguist,  he  watched  witli  aj>prrciative  interest  the  prog- 
[  of  comparative  philology,  and  the  ethnologic  significance  of  its 
eneralizations,  in  tracing  out  the  atliliatiuns  of  European  nations* 
By  no  means  neglectful  of  tighter  literature,  he  enjoyed  at  leisure 
eveniug>^,  in  the  bosom  of  his  cultivated  family,  the  readings  of 
mmlern  writers,  and  the  suggt^stive  interchange  of  sentiment  and 
criticism.  Striking  passages  of  poetry  made  a  strong  impression 
on  his  retentiv^e  memory;  and  it  was  not  unusual  to  hear  him 
embellish  some  graver  fiict,  in  cijnversation,  with  an  unexpecte<J  but 
most  apt  quotation.  With  a  fine  testhetic  feeling,  his  appretaation 
and  judgment  of  works  of  art,  were  delicate  and  discriminating. 
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Amon^  the  subjects  to  whieh  he  hiid  given  a  close  and  critical 
attention,  wa^*  tlie  attractive  field  of  Architecture,  both  in  its  his* 
torical  clcvch)pnieiit  as  a  Fine-art ^ — symbolizing  devotional  genti- 
nicnt,  and  in  its  later  manifestations  as  the  applicfition  of  antique 
and  wlcctic  forms  of  ornamentation  to  utilitarian  structures.  His 
very  admiratiou  of  ancient  clas.sic  and  gothic  art,  made  liim  intoler- 
ant of  the  servile  reproduction  of  Temple  and  Cathedral  styles 
for  pur|M>ses  and  uses  to  which  they  were  wholly  unsuited<*  And 
lie  was  severe  in  his  critici?^m,s  on  the  ttxi  irer|uent  practice  of 
wasting  a  large  portion  of  the  funds  liequeathed  to  scientific,  edu- 
cational, or  rliiiritalile  purposes,  on  sho\\y  and  pretentious  pW^y 
(tlic  insinration  and  the  inonumcnt  of  an  ambitious  architect,)  to 
the  permanent  spoliation  and  restriction  of  the  endowment  intended 
for  intellectual  and  moml  ends. 

The  R4^ii/n  of  Luw.-^  Henry  held  very  liroad  and  deeidctl  views 
as  to  the  reign  of  order  in  the  Cosmos.  Defining  science  as  the 
"knowleilge  of  natural  law/'  and  tawy  as  the  **will  of  God,*'  he 
was  always  at^mstonied  to  regtird  that  orderly  sequence  called  the 
**Iaw/'  as  being  fixed  and  immutable  as  the  omniscient  providence*  of 
its  Divine  Author  i  admitting  in  no  case  mpriee  or  variableness :  and 
lie  would  quote  with  expressive  emphasis,  Halley's  classic  lines, 

— **Quiis  dum  pHmordla  rerum 
Patigeret  OmtiiptirtnH  Icsi^h  vlolare  Creator 
NoIqU,  relernJquo  uporift  fmulumlnft  llxlt." 


•  *'The  Grcfk  arrhltefil  wan  untnimmeUGd  by  any  condULon  ofutUIty.  Archl- 
lecture  WHS  with  him  in  reality  i\  finc-rirt.  Thf  tein|jle  was  formed  to  ^ruU(>'  lh*» 
tutelar  deity.  IIh  mimiU'st  parts  wore  i^xqulsitely  nni5»hiMl,  uiuce  nothing  l»al 
perfection  on  all  sides  and  in  the  ttmallejiL  partlcaiars,  could  satisfy  an  aU-teplo^ 
ftiul  critical  oye.  It  was  ii^tcnded  fnr  ('xternal  worship,  and  not  for  Iniemftl 
a»e,  -  -  -  The  uses  therefore  to  whh'h  Iti  mu<lern  limes,  buildings  of  this  kind 
can  be  appUifd,  are  exceeding Jy  few.  -  -  -  Mttdmt  arehllecture  Is  not  lik^ 
painting  or  sculpture,  a  '  Hne-art '  par  ejrc^ltrncr:  tlie  object  of  these  latter  i5  to 
produce  a  moral  emotion,  lo  awaken  the  feelings  of  the  sublime  and  the  hoo- 
tlAil:  and  we  egregiously  err  when  we  apply  these  productions  u>  a  tnerety 
utilitarian  purpose*  To  ninke  a  are-^ercen  of  Rubens'  Madonna,  or  a  CAniteiii- 
brum  of'the  statue  <if  the  Apollo  Belvidere,  would  bo  to  defuse  tbes*  exqiilail« 
productions  of  c^^hius,  and  do  violence  to  the  feelings  of  the  cultU^atod  lover  of 
art  Modern  bulldini;;s  are  made  for  nthcr  purposes  than  artistic  eHbd,  And  U% 
them  the  fpsthctlr^il  must  be  subordinate  to  the  ustcftd;  tbou^  the  fwo  may 
cuHtxUL,  at!id  an  Intellectual  ploaRure  be  derived  from  a  »ease  of  odafitatlon  and 
fltncsa,  combined  with  a  perception  of  harmony  of  parts,  and  the  beauty  of 
dctalL  The  buildings  of  a  country  and  an  age  should  be  an  cthnolo^cal  cxfires^ 
sloa  of  the  wants,  habit*,  arts,  and  sentiments  of  the  time  In  which  they  were 
ertel«d.'*  (Pneeed,  Am,  Attoe^nt  Albany,  Aug.  1836.  part  I.  pp.  120, 12U  And  fimW^ 
aoalfifi  Report  fbr  laSSy  p.  222,) 
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The  doctrine  of  the  absolute  doniinion  of  law  —  so  oppressive 
and  olarming  to  many  excellent  mi  mis,  was  to  him  aoeordingly  but 
a  necessary  deduction  from  liis  tiieohigie  and  religiouis  fuith. 

TJic  surioB  of  meteorological  essays  already  refer I'ed  to  as  eon- 
tribnted  to  tlie  Agricultural  Reports  of  the  Commissioner  of  Pat- 
ents, (an/f,  p.  290,)  commences  with  this  striking  passage:  '*A11  the 
changes  on  the  surfacxi  of  the  earth  and  all  the  movements  of  the 
heavenly  bodies^  are  the  immediate  results  of  natural  iorccs  acting 
in  accordance  with  established  and  invariable  laws;  and  it  is  only 
by  that  precise  knoxA^edge  of  these  laws,  which  is  properly  denomi- 
natetl  science,  that  man  is  enabled  to  defend  himself  against  the 
adverse  operations  of  Nature,  or  to  direct  her  innate  powers  in 
act*ordance  with  bis  will.  At  first  sight,  it  might  appear  that 
metCiDrology  was  an  exception  to  tbis  general  proposition,  and  that 
theclianges  of  the  weather  and  the  ix^cnliarities  of  climate  in  differ- 
ent portions  of  the  earth's  surface,  were  of  all  things  tlie  most 
uncertain  and  farthest  removed  from  the  dominion  of  law;  but 
scientific  investigation  establishes  the  fact  that  no  phenomenon  is 
the  result  of  accident j  or  even  of  fitful  volition.  The  modern 
scienci*  of  statistics  has  revealed  a  p<!rmanency  and  an  order  in  the 
occurrence  of  events  depending  on  wnditions  in  which  nothing  of 
tlus  kind  could  have  been  supposcfl.  Even  those  occurrenees 
which  sf-^^m  to  be  left  to  the  free  will,  the  pas.sion,  or  the  greater  or 
less  intelligence  of  men,  are  under  the  control  of  laws  —  fixed, 
immutable,  and  eternal.**  And  after  dwelling  on  the  developments 
and  significance  of  moral  statistics,  he  adds ;  '*The  astonishing  facts 
of  this  class  lead  us  inevitably  to  the  conclusion  that  all  events  are 
governed  by  a  Supreme  Intelligence  who  knows  no  change;  and 
that  under  the  same  conditions,  the  same  results  are  invariably 
produced."  * 

Organic  Dt/nami^. —  The  contemplation  of  these  uniformities 
leads  naturally  to  the  great  modern  genenxlization  of  the  correlation 
of  all  tlie  working  energies  of  nature:  and  this  to  the  subject  of 
organic  dynamites*  '^Mudern  seient*e  has  established  by  a  wide  and 
careful  induction,  the  fact  that  plants  and  animals  consist  princi- 
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pally  of  solidifiwl  air;  tlie  only  portions  of  an  earthy  character 
which  tnter  into  their  composition,  being  the  ashes  that  retnain 
afW  combust  ion.*'  Some  Um  years  before  this,  or  to  1844,  (as 
Already  notitttl  in  an  curlier  part  of  this  memoir, — ante^  p.  273^) 
Henry  had  very  clearly  indicatetl  t lie  correlation  between  the  forces 
exhibited  by  inorganic  and  organic  bodies:  arguing  that  from  the 
chemical  i-e^earches  of  Liebig,  Duma^^,  iind  Bous^ingtmlt,  **it  would 
apfjear  tq  follow  tliat  animal  power  is  referable  to  the  same  sources 
9B  that  from  the  comhiHtic»n  of  fuel :"  *  probal>ly  the  earliest  explicit 
announoemeat  of  the  now  accepted  view.  In  the  series  of  agricul- 
tural essays  above  refcrretl  to,  he  endeavored  to  frame  more  defi- 
nitely a  cheinico-phy^iejil  theory  by  wlych  the  elevation  of  matter 
to  an  organic  combination  in  a  higher  ^tate  of  power  than  its  source^ 
might  Ik?  aocountetl  ibr.  Regan)  ing  *' vitality  ■'  not  as  a  medianical 
fon^,  but  as  an  instTutable  (fireeilng  principle  resident  in  the 
minute  germ — supposed  to  te  vegetative,  and  inclo^  in  a  sac  of 
gtarch  or  other  organic  niitriment,  he  c*ousidered  the  case  of  such 
provii^ioned  germ  (a  bean  or  a  potato  for  instance)  cmbe<lded  in  tlie 
mnlj  HUj^plietl  with  a  suitable  amount  of  warmth  and  raoif^ture  to 
give  the  necessary  moUx'ular  mobility,  soon  sending  a  rootlet  down- 
ward into  the  eartli,  and  raising  a  stem  toward  the  surface,  fur- 
imhc'l  with  incipient  leaves.  ^Syppo^illg  the  planted  germ  to  be  a 
pcytalo,  on  examination  we  should  find  its  large  supply  of  starch 
«xhatuiteHl,  and  Ixyon*!  the  young  plant,  nothing  remaining  but  the 
AiUf  ointaining  probably  a  little  water.  What  has  Ix^^me  of  the 
0tareh?  "If  we  examine  the  i^)il  which  surrounded  the  potato,  we 
ihi  not  find  that  tlie  stan-h  has  Lhjcu  alisorbed  by  it;  and  tlie  answer 
which  will  therefore  naturally  be  suggesteil,  is  that  it  has  l:)een  tnuiK- 
fffrtiied  into  the  material  of  the  new  plant,  and  it  was  for  this  pur- 
pcMie  originally  stored  away.  But  tliis  though  in  part  cxirrect,  is 
m)t  the  whole  truth;  for  ii'  we  weigh  a  potato  prior  to  germination, 

ori^l  Wiftgh  the  young  plant  afterward,  we  shall  find  that  the  amomit 

-  —  -  ■-■--  « ■ — " — ^^~^— ^^— _^_^_^^_^ 

•  prtin^HL  Am,  PhtL  Sdc.  Ftec.  1S44»  vol.  Iv.  p.  129.  The  admirable  trestts^  of 
I*r,  JtvLiVn  ft,  Maykw  of  Hpllbronn,  on  "Orgjitilc  Mo\*emeiit  In  lU  rclaUon  to 
flMUTtiil /^lintitfcai,"  Ui  wiiluh  for  the  ftrst  time  he  malnuilned  tho  th««is  Umt  lUl 
titi*  •*r)«rrtti«A  dcvfloprHJ  hy  luihiial  or  veget4ibl<^  organisnis^  result  IVoiu  Inti'mul 
fftiitnirrw  hnvliti;  Ui^^lr  dynamic  siourrv  in  extt?rfiol  forci««,  wati  inibllJ^hiHi  the  ffiU 
UrwIrrK  year,  or  in  \t^.    TluMFOKii  nearly  half  a  century  earUt?r,   hiul  n  iwrtlal 

MptffUw  name  truth.    tPhit.  Truru.  R.  &  .Tan.  '25,  I7fl«,  vol,  IxxxvUl,  l>l>.  80- 102.1 
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of  organic  matter  containcid  in  tlie  latter,  is  but  a  fractioa  of  that 
wliieli  \vn^  orif^inally  eontiiiiicKl  in  the  former.  We  can  account  in 
thiH  way  for  the  di.sappt/aranec  oi*  n  part  of  the  contents  of  the  sac, 
which  haB  evidently  i'orniwl  the  pabnium  of  the  yonnp^  plant.  Ent 
here  wc  may  stop  to  a^sk  another  question ;  By  what  power  was  the 
young  plant  built  up  of  the  moleirules  of  starch?  The  answer 
would  ]Trol>iil>ly  be,  by  the  exertion  of  the  vital  force:  l>ut  we  have 
endt^avorcd  to  siiow  that  vitality  is  a  directing  prineipkf  and  not  a 
raeehanical  power,  the  expeiiditui*e  of  which  does  work.  The  cou- 
ehislon  to  whi(4i  we  would  arrive  will  prol>ably  now  l>o  anticipated. 
The  portion  of  the  organic  molecules  of  the  starch,  t!tc,  of  the 
tul>er,  as  yet  unnactiounted  for,  has  run  down  into  inorganic  matter, 
or  has  entered  again  into  combination  with  the  oxygen  of  the  air, 
and  in  this  running  down  and  no  ion  with  oxygen,  ha«i  evolved  the 
power  nect^ssary  to  the  organization  of  tlie  new  plant.  -  -  -  We 
see  from  this  view  tliat  tlie  starch  and  nitrogenous  materials  in 
wliich  the  germs  of  plants  are  iinljedded,  have  two  functiims  to 
fulfill,  the  one  to  supply  (he  pabulum  of  the  new  plant,  and  the 
other  to  furnish  the  jx^wer  by  w^hich  the  transformation  is  cffet^ted, 
the  latter  being  as  csst^ntial  as  the  former.  In  the  erection  of  a 
house,  tlie  application  of  mechaniail  po^vcr  is  recjuired  as  much  as 
a  supply  of  jiouderable  materials."* 

The  less  difficult  problem  of  the  building  up  of  the  plant  after 
tlie  consumption  of  the  seeil,  under  the  ditect  a^'tjon  ot*  the  solar 
rays,  h  then  considered ;  tlie  leaves  of  the  young  plant  absorbing 
by  their  moisture  carl)onic  acid  from  the  atmciephere,  which  Imng 
decomposed  by  solar  actinism,  yields  tlie  de-oxidized  earlxin  to  entej 


•  AffHi^iifural  Jieport,  for  JH.57,  pp.  ^HM44.  In  May,  ]ft*2.  Dr.  Jri.itJS  R.  Mayer 
pabliRhed  \n  Ll<?bl|?-'8  Annalen  der  Chemie  etc,  U\n  Jlrnt  reiimrkublo  pup^r  on 
"Tbe  Forees  uf  Ini>rganlc  Nature,"  coiiftUtutlnK  the  earUe^t  gelentltlcr  eminclutlon 
of  the  cnrrt^latlnn  t)f  the  physiml  forc**s;  juid  [U  wo  except  tli*^  work  of  Seglin  in 
183Ci,)  of  the  mcK'hanicul  *Hjij|va!i-nt  of  hcul.  {Annat^tn  u.*.u\  voL  xllL  pp.  2t*{-24(l) 
In  8eplemh<^r,  inw),  Dr,  It.  Fowler  rend  a  »hort  paper  before  thi*  UrHl^h  A!«*m)- 
elation  ut  mrmlngham,  on  "  VUiility  tm  a  Force  correlated  with  Un>  P!j>'nI**j*1 
Forces."  iRepoH  BriL  Asmm\  l«Jfl,  piirt  U.  pp.  77.  78.)  In  June.  1850,  Dr.  W.  It.  Car- 
penter presented  to  the  Iloyul  Bocloty  n  much  fiiller  memoir  "On  the  Mutuwl 
Relations  of  the  Vital  and  Physiieal  Forces.'*  (Phii.  JVftiw,  /?,  S.  vot.  cxI.  pp. 
727-757.)  Neither  of  these  essays  wceonnt*  for  the  amount  of  l>iilldin|<  energ^y  <ll». 
played  In  the  development  of  the  Hec*d,  under  conditions  *jf  tow  and  ditnisetl 
heat;  and  the  exprejislun  *'%*ltal  Force''  used  both  Ijy  Fowlkr  and  Cabpektem, 
Wil«  studiously  avoided  by  Hknry, 
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into  the  structure  of  the  organism.  "All  the 
tite  m  Ijojlt  up^  (with  the  exception  of  thai 
portmi  which  reioaiiia  after  it  has  been  barnty  and 
aabi)  is  clerive^l  from  the  atmcii^phere*  In  the  i 
carbonic  add  bv  t}ie  cheniicai  rav,  a  definite  amoiiiiC  «f  uamm  m 
expended,  and  thii$  reriiains  m  it  were  locked  up  in  the  ptaai  Jti  k^ 
aa  It  continues  to  grow."  And  thus  under  the  expoidltBie  of  aa 
external  force,  the  plant  (whether  the  annual  ovular  hob  or  Ae 
perennial  fibrous  tree)  was  ghown  to  be  built  up  from  the  mmfia 
citable  binary  oompounfb  of  the  inorpmic  world  to  the  moR  cava- 
plex  and  unstable  ternary  compounds  of  the  vegetable  vorld.  *^Ia 
the  genmnalian  of  the  plenty  a  part  of  the  orgMnixed  molcrafca 
runs  down  into  carbfjnie  acid  to  furnish  power  for  the  new  anaage- 
meniof  the  other  portinn.  In  thin  prrKi^;ss  no  extianeoos  ferae  is 
rcfjuirtHl:  the  hcinI  contains  within  its«flf  the  power,  and  thi 
material,  for  Uie  growth  of  the  new  plant  up  to  a  certain  Maigt 
of  it«  development.  Germination  can  therefore  be  cartied  oo 
in  the  darky  and  indeed  thc'  chcmicsil  my  which  aecompanks  ligbl 
retaida  rather  than  aooelerates  the  process.''  This  iniporumt 
organic  principle  appears  to  receive  in  these  passages  its  earlkst 
enunciation. 

It  was  also  pointed  out  that  on  the  completion  of  the  cyde  of 
growth  (however  brief  or  however  extcjided)^  the  decay  of  tlie 
plant  not  only  returns  the  elevated  matter  to  its  original  lower 
plane,  but  equally  returns  the  entire  amount  of  heat  energy 
abaorbed  in  itii  elevation :  an  amount  precisely  the  Kime,  whether 
the  slow  oxidation  be  ciHitifju*^!  ihrough  a  scries  of  years^  or  a 
rapid  cf>mbuj4ion  be  cnnipletwl  in  a.*  many  minutes.  "The  power 
which  is  given  out  in  the  whole  descent  b  according  to  the  dynamic 
theory,  jui^t  erpiivalent  to  the  power  oxpcndwl  by  the  impulse  from 
the  sun  in  elovatiug  the  atoms  to  the  unstable  condition  of  tJie 
organic  molecules.  If  this  ix)wer  is  given  out  in  the  form  of 
vibrations  of  the  ffitherial  medium  constituting  heat,  it  will  not  be 
appreciable  in  the  ordinary  decay  say  of  a  tree,  extending  as  it  may 
through  *^'vcral  yc^rs:  but  if  the  process  be  rapid,  iis  in  case  of 
combustion  of  Wixnl,  then  the  same  amount  of  power  will  be  given 
out  in  the  energetic  form  of  heat  of  liigh  intensity." 
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The  elevation  of  inorganic  matter  (c»jirbontc  acid,  water,  and 
ummoriia,)  to  the  vegetable  piano  of  p^wer,  intrmluets  naturally 
the  anisidemtion  of  the  stWl  higher  elevatian  of  vegetable  organic 
matter  to  tlie  animal  plane  of  jmwer.  **  As  in  the  (-ase  of  the  Bee<l 
of  the  plant,  we  presume  that  the  germ  of  the  tuture  animal  pre-- 
exists in  the  egg;  and  that  hy  subjecting  the  mass  to  a  degree  of 
temfKTature  suffieient  jxTljup?*  to  give  greater  mobility  to  the  mole- 
culcsj  a  ]>roees.-i  similar  in  its  gi^neral  elleet  to  that  of  tlie  g^rfni- 
nation  of  the  seeds  eomraenees.  -  -  -  During  this  prtx-ess, 
j^KOwer  is  evolved  within  the  shellj  weeanntjtsay  in  the  present  state 
of  si'ient^e  under  wliat  iwutitmlar  fonn;  but  we  are  irresistibly  con- 
strained to  lK*lieve  that  it  is  exiK^ndecI  under  the  direction  again  of 
the  vital  primifile,  in  rc*-armnging  the  organic  molecules,  in  build- 
ing up  the  e*>mplex  maeliinery  of  the  future  animal,  or  tieveloping 
a  still  higher  organization,  eonn(»ctt^l  with  which  are  the  mysterious 
manifestations  of  thought  and  volition.  In  this  case  as  in  that  of 
the  iKitato,  the  young  animal  as  it  escapes  from  the  shell,  weighs 
less  than  the  material  of  the  egg  previous  to  the  pix^eess  of  ineu- 
bation.  The  lost  raafjerial  in  this  case  as  in  the  other,  has  run  dowTi 
into  an  inorganie  eondition  by  eoml>iniMg  witli  oxygen^  and  in  its 
descx'ut  has  developeil  the  power  to  elfect  the  tiTinsformation  we 
liave  just  descriljed,"  The  consumption  of  internal  power  does  not 
however  stiip  with  the  develo[>ment  of  the  young  animal,  us  it  does 
in  the  ciisc^  of  the  young  plant,  **The  young  animal  is  in  an 
entirely  different  eondition:  exposure  to  the  light  of  the  sun  is  not 
necessary  to  its  growth  or  its  existence:  the  chemical  ray  by 
impinging  on  the  surface  of  its  body  dt^es  not  decompose  the  car- 
bonic acid  which  may  surround  it*  the  cf)nditions  necessary  for  this 
decomposition,  not  lx*ing  present.  It  has  no  means  by  itself  to 
elaborate  organic  molecules;  and  is  indehted  for  these  entirely  to  its 
focKL  It  is  necessary  therefore  that  it  should  l>e  supplied  with  fotwl 
consisting  of  organissal  materials  j  that  is  of  complex  molecules  in 
a  state  of  power,  -  -  -  The  jmwer  of  the  living  auinial  is 
immediately  derived  from  the  running  down  of  tlic  eomplex  organ- 
ize<I  moleeuk^^  of  which  the  body  is  formed^  into  their  ultimate 
t?ombi nation  with  oxygen,  in  tlic  form  of  carbonic  acid  and  water, 
and  into  ammonia.     Hence  oxygen  is  constantly  drawn  into  the 
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lungs,  auil  carbon  Is  efmstuntly  evolvcti.  -  -  -  Tlir  animal  is' 
a  curioasly  fx»Titrive<J  arraiigeinetit  ibr  burning  carbon  and  hydro- 
gen, and  for  the  evolution  and  application  of  power.  A  machine 
is  an  instrument  for  the  applit-ation  of  piwer,  and  not  for  its  crea- 
tion. The  aniraa!  b(xly  is  a  strueture  of  this  character.  ... 
A  comimrii^on  lias  been  made  between  the  work  which  can  be  done 
by  burning  a  given  amount  of  carbon  in  the  machine — man,  and 
an  equal  amount  in  the  machine — steam-engine.  The  result 
derivetl  from  an  analysis  of  the  food  in  one  CiLse»  and  the  weight  of 
the  fuel  in  the  other,  and  these  compared  with  the  quantity  of 
water  raised  by  onvh  to  a  known  elevation,  gives  tlie  relative  work- 
ing value  of  the  two  maeiiines.  From  this  comparison^  made  from 
experiments  on  soldiers  in  Germany  and  France,  it  is  found  that 
the  human  machine  in  consuming  the  same  amount  of  carlxm,  does 
four  and  a  half  times  the  amount  of  work  of  the  lK*st  Cornish 
engine.     -     -     - 

"There  is  however  one  striking  difference  between  the  animal 
body  and  the  locomotive  machine,  which  deserves  our  s[»ecial  atten- 
tion; namely  tlie  power  in  the  btxly  is  constantly  evolved  by  burn- 
ing {as  it  werej)  parts  of  the  materials  of  the  machine  itself;  as  if 
the  frame  and  other  portions  of  the  wooil-work  of  the  locomotive 
were  burnt  to  produce  the  power,  and  then  immediately  renewed. 
The  voluntary  motion  of  our  organs  of  speech,  of  our  hands^  of 
our  feet,  and  of  CN'ery  mnsele  in  the  bxly,  is  produced  not  at  tJie 
ex|3ense  of  the  soul  but  at  that  of  the  material  of  the  btxly  itself. 
Every  motion  manifesting  life  in  tlie  individual >  is  the  result  of 
power  derived  from  the  death  as  it  were  of  a  part  of  his  body. 
We  are  thus  constantly  renewed  and  cemstantly  consumeil;  and  in 
this  consumption  and  renewal  consists  animal  life."  * 

Seven  years  after  the  publication  of  this  highly  original  and  sug- 
gestive exposition,  (whose  topics  and  line  of  discussion  had  been 


*  Afp^fruUurnl  Report  fur  IS.57,  pp,  445-410.  Thla  important  essay  it  wUl  he 
observed,  aiit*?cSiilc»«  Prcif.  Joseph  Le  Conte's  pnpt^r  **Oti  the  CorrelBtlon  of  Physi- 
cal,  Chemk"4il,  and  Vital  Force/'  rciid  before  the  Aiiieiican  AssrK^iiitlon  at  Sprliti?- 
tteld»  Aug.  IH'i!),  [PrfM-trd.  Am,  AMfi€*  pp,  187-'J(CJ:  anil  Will.  Am,  Jour,  Sci,  Nov. 
ISTjO,  vol.  xxvlM.  pp. 'MF)^'I19,)  as  well  as  lir.  CARPRNTEft's  neeond  and  more  raalar^ 
paper  '*On  the  appllwitlori  of  tho  Principle  of  Couservatlon  of  Fore«  u>  Phyttl- 
ology,"  publish wl  In  Crcinkes'  Qunrterti/  Journal  of  Science^  for  Jnn.  and  Aprils 
1864,  (vol.  I.  pp,  7ft-87:  and  pp,  2atl-2(;7,) 
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distinctly  formulated  and  sketched  out  more  tliaii  two  years  before, 
at  the  comraenoeraent  of  the  series  in  1855»)  the  eminent  physiolo- 
ght  Dr.  Cari>enter  prcMliicwl  his  valuable  memoir  on  the  (Jooserva- 
tiou  of  Forw  in  Physiolog}\;  in  wliiuh  for  the  first  time  he  dis- 
tinctly affirms  the  deveh)pment  of  vegetative  reproductive  energy, 
by  the  pirtial  running  down  of  matter  to  its  stabler  eompounde,^ — 
*'  by  the  retrograth^  metaniorphosis  of  a  portion  of  the  or^nic  eora- 
jwundtf  prepared  l>y  the  previous  nutritive  ofK'rations;'*  and  also 
the  ultimate  return  by  dei^iy,  of  the  whole  amount  of  force  as  well 
as  of  matter,  tcmpomrily  Ijorrowetl  from  nature's  store.  Likewise 
^vith  animal  pftwers,  ^'tht^sc  forties  are  develope*;!  by  tlie  retrograde 
metaraorpliosis  of  the  organic  compounds  generated  by  the  instru- 
mentality of  the  plant,  whereby  they  ultimately  n't  urn  to  the  simple 
lunary  form.s  (water,  (^arlx>uie  aeid,  and  anmionia,)  wbieb  serve  as 
the  essentia!  ffKxl  of  vegetables.  -  -  -  Whilst  the  vegetable  is 
eonstantly  engaged  (so  to  speak)  in  raising  ite  eompment  materials 
from  a  lower  plane  to  the  higher^  by  means  of  the  power  whi<'h  it 
draws  from  the  solar  rays, —  the  animal  whilst  niising  one  portion 
of  tliese  to  a  still  higher  level  by  the  descent  of  another  portion  to 
a  lower,  ultimately  lets  down  the  wliole  of  what  the  jilant  had 
Kxise*!/'*  So  little  was  HenryV  earlier  pajK^r  known  abroiid,  that 
his  name  does  not  occur  in  Dr.  Carpenter^«i  dissertation. 

Derivation  of  Species, —  With  regard  to  the  great  biologic  ques- 
tion of  the  past  fiftiHE'U  yt^ars— the  afiiliation  of  siK^'itle  forms,  it 
was  impossilde  that  Henry  shouht  I'emain  an  unconcerned  observer, 
lirought  up  (as  it  may  Ije  said)  in  the  school  of  Cuvier,  but  slightly 
imprcsswl  with  the  brilliant  previsions  of  his  comj>etitory  Geotfroy 
Suint  HilairCj  accustomed  to  look  upon  the  recurrent  hypotheses  of 
auttaaatic  development  as  barren  speculations^  and  lx*side  all  this, 
ever  the  warmly  attached  personal  frientl  of  Agassiz,  he  approached 
the  eonsideration  of  this  (*ontrovertetI  sul>ject,  (?ertainly  with  no 
anteot^dent  athrjuative  pre-passessions.  His  genera!  aeipmintanee 
witli  the  ascertained  facts  of  the  metamorphic  development  of  the 
indivtthial  organism  from  its  origin,  as  well  as  with  the  remarkable 
analogies  and  homologies  di^^losed  by  the  sciences  of  comparative 

•  QufirL  Jour.  Sf/.  IWi,  vol.  I,  pp.  87  and  267. 
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|iliy»*inln|jy  niut  t'riilirvnlo]ir>%  J^crvcxl  liowever  in  some  measure  to 
pn'|Kiri"  lii.s  mi  ml  l<i  ii|ijm'hc'iKl  the  siirnificancc  of  the  indications 
wliioli  liuil  InnMi  ?Mi  itHlii^iriou^Iy  collected^  and  so  intelligeotly 
oMllnfid:  rmtl  fnvm  ihe  vrry  tlrst»  he  accepted  the  problem  atR  a 
punly  phitivM>plikiid  ttiic;  eiiiploying  tliat  much  abused  term  m  oo 
rivitHotiHl  mn^^.  With  no  moro  resserve  in  the  expreesioQ  of  hh 
\W\\H,  tliHu  the  tivoidniHv  of  uiiprnfitable  eootrovenEaei^ (thoiii^  w> 
tiiiit  tiutrt'  thnu  he — cttjtmxl  the  mlm  and  purely  intellertttal  &- 
latHMliMt  of  lui  uuK^tkxl  que^iou  by  its  real  <7perCa,)  he  ytt  i 
u«i  mxnw*{oii  la  writ^*  upon  the  :^uly^t^.  The  unpabltshed 
hnwevei%  of  one  !h>  \vi^^  ami  emitMsyli  cumol  be  m  i 
ene«^  to  tlientudeiitof  uatum;  and  tlieir  «9t|K»iliQi 
f o  («it lighten  our  c«itimal^  <if  tlie  mental  sMim  <if  Ibe  anm,  asd  «f 
hU  hiiQftdth  of  aiipapelMiiaiM  and  toleralioii. 

W  hutevw  may  be  the  ultimla  fite  of  the  dimy  «r 
MvUH^tioUi  ^he  m^iarkf^l  in  the  ft^pedon  of  ond 
a^vv^ral  tialitmKalai)  it  ai  \<iiiet  imrt^  an  epotii, — ife  fiai  i 
of  unlumi  Iiii4«iry  ($^wmlW%l)  t%%  the  radly  ^cirmilk  mtigtz  H  i^ 
\Hmn\  oil  imiiietion*  and  civrrjafn^  a  lai^  nuige  irf*  i 
uiurnvt^^l  iitiM^rwli«Mis  gaihuwii  from  the  ngmm  dT  i 
ur  g^n^^^ml  MMMMtta  tf 
rlom  elinvrtfe 

iHmiiMmniv^^  anaKittiy^  wmi  rtmm  the  mtHuuiti'  ^  ^ 
llon^  ain)  \4 

)v)|i^%iIh^'^  <i^  tlBn<tS%  die 

ti^^^K^fftiil.^    K^ftmJ  uiilaaiin  »fcai— ■#!»  il         m    1.  ite 

^^nf»l^i^mb>e  ii*  I 
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Tlie^e  broad  and  fearless  views,  entertainttl  and  expressed  as 
eiirly  as  18liU,  or  ISiU,  exIiilHtiiig  neither  the  zealous  eonfideuee  uf 
tJie  votary,  nor  the  jetdous  anxiety  of  tlie  antagonist,  reeeived 
scarcely  any  mod  iti  ait  ion  during  Ijis  subsccjucnt  years.  Nor  did 
it  ever  seem  to  occur  to  him  that  any  reconstruction  of  his  religious 
faith  \VSL%  involved  in  the  solution  of  the  problem.  So  much  reli- 
gious faith  indcinl  was  exereisctl  by  him  in  every  scientific  judgment, 
that  lie  regardtnl  the  teachings  of  science  but  as  revelations  of  the 
Divine  mode  of  government  in  the  natural  world;  to  be  diligently 
sought  for  and  subtnissively  accepted;  with  the  cf instant  recognition 
however  of  tmr  human  limitations,  and  the  relativity  of  human 
knowledge.*  Xut  inappropriately  may  be  here  i-ecalled  a  char- 
acteristic statement  of  the  offive  of  hypothesis,  made  by  him  some 
ten  years  earlier :  presenting  a  consideration  well  calculated  to 
restrain  «logmatisrn- — -whether  in  science  or  in  theology*  "It  is  not 
necessary  that  an  by  fic) thesis  Ik?  absolutely  true^  in  order  that  it  may 
l>e  adopted  as  an  exf>r(]^sion  of  a  generalization  for  the  purpose  of 
explaining  ami  pi-edicting  phenomena:  it  is  only  necessiiry  that  it 
should  be  well  conditionecl  in  accordance  with  known  meclianiciil 
principk^.  -  -  -  Man  with  his  finite  faculties  cannot  hojic  in 
this  life  to  arrive  at  a  knowledge  of  absolute  truth:  and  were  the 
true  theory  of  the  universe,  or  in  other  wonls  the  precise  male  in 
which  Divine  Wis*loni  n|K:'nites  in  j)n_Klucing  the  phenomena  of  the 
material  world  revi^aied  to  him,  his  mind  would  tie  unfitted  for  its 
reception.  It  would  te  too  simple  in  its  expression,  and  too  gen*^ 
eral  in  its  appliration,  to  be  understood  and  applied  by  intellecti; 
like  ours/' t 


INVESTIGATIONS    IN    ACOUSTICS. 

During  the  la^t  quarter  of  a  century,  among  the  many  interests 
which  demanded  and  engaged  his  attention,  Henry  studied  with 

•  WUh  reference  to  the  lntlmritlonfi  of  the  compnmtlvo  antiquUy  of  roan, 
He?iry  f| noted  with  KynifMith*-*lff'^  iippft»halU>n  the  «ienllmc?nt  so  well  expressed  by 
iUf  BiHhop  of  London  In  a  Lecture  ut  Edinbtinfh,  that  "The  iiiiui  of  KOlenee 
Bliotild  Ko  oil  hoiicRily,  fmticMiUy,  dlffitli^ntly,  olwerving  and  itt^rln^  up  his  ohser- 
viittons,  and  ciirryln^  h\R  reiisu^iinilni^s  unflinchingly  to  their  leifitlriuiilr'  r'onclu- 
Rhiiit^*  convinced  Ih.it  II  wouhl  ht^  tr(ni*on  to  the  majesty  at  once  of  seknce  iind 
of  reU>riou.  If  he  Ht.u»rht  to  ho]j>  cither  by  swerving  ever  «o  Uttie  from  the  straight 
line  of  truth/'     {.Htnithjiuniaa  Hrrfmrt  for  1808,  p.  fl3.) 

t  Proceeds  Am.  Auoc,  Albany,  Aug.  18B1»  pp.  85*  86*  and  87. 
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much  care  variou.^  plienomena  of  uc^:jiLstJt*s,  and  aLfded  much  to  our 
practical  as  well  m  th«?oretiail  kuowletl^e  of  that  iroportant  agency 
— Bound.  In  1851,  he  read  a  commuiiication  before  the  American 
Ajssociationj  **0n  the  Limit  of  Pera^ptibiHty  of  a  direct  and 
reflected  Sound/'  in  which  he  gave  as  the  result  of  experimental 
obeervations,  the  subjective  fact  tliat  a  wall  or  other  reflecting  sur- 
face if  Ix'vond  the  distance  of  aliout  35  feet  from  the  ear,  or  from 
the  origin  of  the  soundj  gives  a  distinguishable  echo  from  the  sound; 
but  that  if  the  ear  or  the  sounding  agent  be  placed  within  tliis 
distance,  the  reflected  sound  appcai-s  to  blend  completely  with  the 
original  one.  From  a  number  of  exixrimenttf,  he  found  that  under 
the  same  circumstances,  this  lujiit  of  perceptibility  did  not  vary 
more  tlian  a  single  foot;  but  that  under  differing  conditions  the 
limit  of  distant  ranged  from  30  to  40  feet,  (equivalent  to  a  differ- 
ence of  from  (SO  to  80  feet  of  sound  travel,)  depending  partly  on 
the  sharpness  or  clearness  of  the  soundj  and  partly  on  the  pitcJi  or 
the  length  of  the  soniferous  wave,  which  atlected  the  amount  of 
overlapping  of  the  two  series.  These  results  imply  a  duration  of 
acoustic  impression  on  the  ear  of  about  one-sixteenth  of  a  second; 
serving  to  show  that  1«>  vibrations  to  the  second  nmst  be  about  the 
lower  limit  of  a  recognizable  musical  tone.  *  As  applied  to  Lecture- 
roomSj  he  j>ointe<l  out  that  the  ceiling  should  not  be  more  than 
about  thirty  feet  high,  T,^nthin  which  elevation,  a  smooth  ceiling 
would  tend  to  re-inforce  the  sound  of  a  speaker's  voice,  f 

Many  ex|)erlraents  were  afterward  made  on  the  resonance  of  dif- 
ferent inattM'ials,  by  means  of  tuning  forks,  WTiile  a  tuning  fork 
suspended  by  a  fine  thread  txjntinued  to  vibrate  for  upward  of  four 
minutes  with  scarcely  any  appreciable  sound,  if  placeil  in  (X>ntact 
with  the  top  of  a  pine  table,  the  same  vibration  continued  but  ten 
seconds,  but  gfive  a  loud  fqll  tone.  On  a  marble  top{>ed  table  the 
sound  wiis  much  more  feeble^  and  tlie  vibmtion  continued  nearly 
two  minutes.     While  the  tuning  fork  against  a  brick  wall  gave  a 


*  Felix  Savaut  some  twenty  jfean  previously,  coodnded  rrom  observnttotiB 
with  the  Blrcn,  **  that  sounds  are  distinctly  pr-rtifptlbh^  mid  t?ven  strong,  when 
co!ni>OK«?d  of  no  more  Uum  cluht  vilmitlonK  in  a  second.'"  \Jiet\  Jt^ncifcL  July,  18S^ 
<iuotcd  in  Sllllmun'H  Am*  Jnur,  iSei,  for  li^i^^  vol.  xxli.  p.  rm.)  Thla  doe*  not  seem 
to  iigreo  with  ^rdlhury  ob»Grvatlon«,  im  it  is  rertJifn  iiiot  Intervals  of  onc-elKhth 
Of  a  second  would  give  ft  very  apprpclable  nittlo  tt»  nlmo«t  every  car. 

t  Proeted,  Am.  Aiaoc.  Cincinnati,  May,  1851,  pp.  12, 43. 
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feeble  tone  continitJJig  for  88  seconds,  against  a  lath  and  plaster 
partition  it  gave  a  sound  eonsiderably  louder  hut  continuing  only 
18  seconds.  On  a  large  bloc^k  of  soft  itidia-rubWr  resting  on  the 
marble  slab,  the  vibration  was  very  rapidly  extiognij?lied,  bot  \rith- 
out  giving  any  sensible  sound.  This  anomaly  required  an  explana- 
tion, Bv  means  of  a  cnmpound  wire  of  copj>er  and  iron  inst*rt(id 
into  tlie  pi*x«  of  nibl>er,  and  having  the  extremities  connected  with 
a  thermo-g^dvunometerj  it  was  found  that  in  this  case  the  aooastic 
vibrations  were  eonverted  into  heat.  Sheets  of  india-rubber  there- 
fore are  among  the  best  alisorbers  and  destroyers  of  sound.  A 
series  of  ex[»eriiuents  was  also  ma*le  on  the  reflei.'tion  of  sound,  to 
determine  the  materials  least  adapt-ed,  and  those  best  adapted  to  this 
purpose.  A  r^fxarai  of  thc^e  researehes,  having  reference  to  the 
acoustic  proj>ertiL's  of  pulilie  halls,  was  read  lx*fore  the  American 
Aflsociation  in  August,  185(j.  * 

In  1865,  as  Chairman  of  the  Committee  t>f  ExjxTimcnts  of  the 
U.  S.  Light- House  Boanl,  Henry  c<^)rameneed  an  extended  scries  of 
observations  on  tlie  conduct  and  intensity  of  sound  at  a  distance, 
under  varying  nieteorological  conditions.  Well  aware  that  for  the 
practical  purposes  of  giving  increased  security  to  navigation,  the 
experiments  c^f  the  laborator)^  were  of  little  value,  he  underto<]»k  a 
numW  of  exi>erimt!ntal  trij>s  on  bc»ard  sailing  vessels,  and  on 
steamers,  in  order  to  make  his  observations  under  the  actual  con- 
ditions of  the  required  service.  As  many  of  his  mvestigations 
demanded  intelligent  co-operation,  and  sometimes  at  the  distances  of 
many  miles,  he  assf>ciated  with  him  at  different  times,  among  mem- 
bers of  the  Light-Hoitse  Establishment,  Commf»dore  Powell,  Com- 
motlore  Case,  Admiral  Trenchard,  Commander  AValker,  Cai>tain 
Uphur,  General  Poe,  General  Barnard,  General  Woodruff,  Mr. 
Lederle,  and  other  engineers  of  different  Light- House  Districts, 
and  outside  of  the  establishment^  Dr.  Welling  and  others. 

At  the  outset  of  his  experiments,  he  found  that  somjd  reflectors, 
which  play  so  interesting  a  part  in  Ie<^ture-room  exhibitions,  were 
practically  Avorthless  (of  whatever  available  dimensions)  for  the 
purpose  of  directing  or  concentrating  powerful  sounds  to  any  con- 

*  JVooeed,  Am..  Amop,  Albany,  Aii^.  ISSS,  pp.  12&-1S1. 
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siilerable  distance.  At  the  distance  of  a  mile  or  two  a  large  »ti 
whistle  plaee<l  in  the  fijoiifl  of  a  concave  reflector  10  feet  In  diameterl 
t*ouhl  be  heard  very  nearly  as  well  directly  behind  the  reflector,  as 
directly  in  front  of  it*  In  like  manner  the  direction  of  bell- 
mouths  and  of  trumpet^ mouths,  was  found  to  l>e  of  compamtivelj 
little  importance  at  a  distance;  showing  the  remarkable  tendency 
to  difiusion,  ejspecially  wnth  very  loud  Pounds.  Most  of  the  obeer- 
vations  made  on  ship-board  were  after wanl  repeated  on  land;  and 
several  weeks  were  occupie<l  witli  tlie^ie  important  rcseareheg. 

"During  this  series  of  investigations  an  interesting  fact  was  dis* 
covered,  namely,  a  sound  moving  against  the  wind,  inaudible  to  the 
ear  on  the  deck  of  the  schooner,  was  heard  by  a^^nding  to  the 
mast-head.  This  remarkable  fact  at  first  suggested  the  idea  that 
sound  was  more  readily  conveyed  by  the  upper  current  of  air  than 
the  lower**^  After  citing  observations  by  others  apparently  con- 
firming the  suggestion  of  some  dominant  influence  in  the  upper 
wind,  Henry  adds;  "The  full  significance  however  of  this  idea  did 
not  reveal  itself  to  me  until  in  searching  the  bibliography  of 
sound,  I  found  an  actx)unt  of  the  hypothesis  of  Professor  Stokes  in 
the  Proceedings  of  the  British  Association  for  ISS?,"*"  in  which  the 
effect  of  an  upper  current  in  deflecting  the  wave  of  sound  so  as  to 
throw  it  down  upon  the  car  of  the  auditor,  or  directing  it  upward 
far  above  his  head^  is  fully  explained.*'  t  ^  rough  attempt  was 
made  in  the  course  of  these  observations  (which  w^ere  undertaken 
at  the  Liglit-house  near  New  Haven,  Connecticut)  to  compare  the 
velocity  of  the  wind  in  the  upper  regions  with  that  near  the  surface 
of  the  earth.  "  The  only  important  result  however  was  the  fact 
that  the  velocity  of  tlie  shadow  of  a  t^loud  passing  over  the  ground 
was  much  greater  than  that  of  the  air  at  the  surface,  the  velocity 
of  the  latter  being  determined  approximately  by  running  a  given 
distance  with  such  speetl  that  a  small  fl^  was  at  rest  along  the  side 
of  its  pole.  While  this  velocity  was  not  perhaps  greater  than  six 
miles  per  hour,  that  of  the  shadow  of  the  cloud  was  apparently 
equal  to  that  of  a  horse  at  full  speed."  % 


•  Report.  SrU,  Atuoc,  DubUn,  1857,  vol.  xxvH.  2d  part,  pp*  22,  38. 
t  Report  of  Lifjhi-Ilomt'  Btmrfl  for  1K71,  p,  1*2. 

t  Tills  difference  hns  »lnoe  bee«   e»tivbUshed  by  u  number  of  lnd<?p4^EidMil 
ob«crvfltInnB.    Mr*  Glalsher  from  hl«  bnlloon  iL8c«nU  In  IdOS-ltiitVT,  lucerUilniHl  Umi 
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III  October,  1867,  a  series  of  observations  was  made  at  Sandy 
Hook  (New  Jersey)  \rith  various  instruments.  A  sound  reflector 
being  employed,  the  distanee  at  wlueh  the  sjind  on  the  phonometer 
dram — carnal  in  front,  t*etised  to  move  was  51  vardHjfls  compared 
with  a  distance  of  40  yards,  without  the  reflector.  At  a  greater 
distance,  w'ith  a  more  sensitive  instrument,  tlie  ratio  was  very  much 
diminished.  Experiments  were  also  made  on  the  relative  distant^s 
at  which  the  trumpet  affected  sensibly  tho  drum  of  tlie  phonometer 
in  different  directions,  giving  as  their  result  a  limiting  spheroid 
%vhose  reach  in  the  forward  axis  of  the  trumjH't  was  about  double 
that  in  the  rear  axis,  and  at  right  angles  to  the  axis,  was  about  a 
mean  proportional  l>etween  the  two.  With  greater  distances,  these 
differences  were  evidently  very  much  reduc^nl,  the  radii  becoming 
more  equal izaL  In  the  summer  of  1S71,  Henry  made  investiga- 
tions at  different  Liglit-statioos,  on  our  western  coast  of  California. 

The  very  important  observation  that  a  &(jund  could  best  be  heard 
at  an  elevation  when  the  wind  is  adverse  (that  is  wdieu  it  blows 
from  the  observer  towards  the  acoustic  signal,)  and  that  after  it  had 
even  been  entirely  lost  to  the  ear  in  such  ease,  it  might  be  regained 
in  full  force  by  simply  ascending  to  a  suitable  elevation, — admitted 
apjxirently  but  one  explanation ,  namely  that  the  line  of  suecessive 
impulse  tx)nstituting  a  sound-l>cam  was  deflecte<l  or  bent  upwards 
by  the  action  of  the  opposing  wind.  If— as  had  already  been 
shown  to  be  the  case  sometimes,  and  as  might  therefore  be  expected 
genemlly,— the  adveree  wind  were  assumed  to  be  a  little  stronger 
at  the  elevation  than  at  the  surface,  such  a  result  would  at  once 
follow.  '*The  explanation  of  this  phenomenon  as  suggested  by  the 
hypothesis  of  Professor  Stokes  is  founded  on  the  ftict  tliat  in  the 
case  of  a  deep  current  of  air  the  lower  stratum  or  that  next  the 
earth  is  more  retarded  by  friction  than  the  one  immediately  above, 

the  upper  curreiits  of  air  aro  frequently  five  or  six  times  Rior«  rapid  than  the 
Biirftice  currents.  {TravetJi  in  the  Air^  p-  0.)  Prof.  Cleveland  Abbe  remarks:  "From 
seven  balloon  ascenutons  m.-ido  on  July  lib,  ISTTl,  at  different  polnt-s  In  the  rnlud 
Btatefl,  I  have  deduced  tho  velocity  of  the  upper  currents  as  a  boat  four  times  that 
of  the  surfiiet^  wind  prevailUng/'  \BtdtfHn  Philo»ofth.  Soc,  Wnthington,  Dec.  10,  IK7I, 
vol.  L  p.  30.)  And  M.  PesHn  »tiiteii  In  general  termK:  "It  1  ft  certain  aeeordlng  to 
all  observntlona  made  both  In  mountains  and  In  ballooo8,  that  the  foree  of  tho 
wind  lncrcu«C9  oonsldembly  ns  we  usi-vnd  In  the  utmoHpli.Te."  Uiuftedn  Inlt-r- 
naiUmai  tU  fObterv.  de  ParU  ct  de  robsm.  Phy«.  i>ni.  MonttoarU,  July  7,  1872,) 
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and  this  again  tlian  the  one  above  itj  and  so  on.  The  effect  of  this 
diminution  of  velocity  as  we  descend  toward  the  earth  is  in  the  case 
of  sound  moving  with  the  current,  to  carry  the  upper  part  of  the 
sound  waves  more  rapidly  forward  than  the  lower  parts,  thus 
causing  them  to  incline  toward  the  earth,  or  in  other  words,  to  be 
thro\oi  down  upon  the  ear  of  the  observer.  When  the  sound  is  in 
a  contrary  dire<3tion  to  the  current,  an  opposite  effect  is  pi"odut*ed, 
the  ujYper  portion  of  the  sound-waves  is  more  retarded  than  the 
lower,  which  advancing  nion?  rapidly  in  c^insequence,  inclines  the 
waves  upward  and  directs  them  above  the  head  of  the  observer,"  ♦ 

From  several  oliserved  and  reported  cases  where  the  sound  of  a 
fog-signal  waw  exceptionally  haxrd  to  a  greater  clistance  sigainst  the 
wind  than  toward  the  direction  of  the  wind,  Pi'ofessor  Henry  for  a 
while  hesitated  to  give  the  h>q)othesis  of  Pmfossor  Stokes  an 
unqualified  acit^ptanc^ ;  but  ibreed  as  he  was  constantly  to  recur  to 
it  as  the  only  plausible  explanation  of  the  ordinary  influence  of 
wind  on  the  transmiasion  of  sound,  lie  finally  was  able  to  satisfy 
himself  that  even  the  apparent  exceptions  to  the  rule  were  really 
in  att^ord  with  it.  Having  more  than  onw  oliserved  that  when 
the  upi>er  current  of  air,  as  indicated  by  the  course  of  the  clouds^ 
is  in  an  opixiisite  or  different  direction  from  the  lower  or  sensible 
wind,  the  mnge  of  audibility  is  more  affected  and  favored  by  the 
upper  current,  it  was  a  natural  induction  to  extend  such  a  eoudition 
in  imagination  to  other  cases  of  abnormal  l^havior  of  sound.  A 
large  amount  of  subsequent  laljor  and  attentiuii  was  devoted  to  the 
determination  of  this  inijMirtant  question* 

In  1872  it  was  observed  from  on  board  a  steamer  approaciiiug 
Portland  Head  station  in  the  harb<*r  of  Portland  (Maine)  that  the 
fog-signal  which  had  been  distinctly  heard  thn:)Qgh  many  miles, 
was  lost  to  the  ear  M'hen  within  two  or  three  miles  of  tlie  point, 
that  it  contiuueil  inaudible  throughout  the  nearer  distance  of  a  mile 
or  so,  and  that  it  was  again  heard  as  the  station  was  neared.  At 
Whitehead  light  station  on  a  small  rocky  island  about  a  mile  and  a 
half  from  tlie  coast,  (being  some  65  miles  northeast  of  Portland 
Head,)  it  was  observed  on  lK>ard  a  steamer  approaching  the  station 
during  a  thick  fog,  that  the  signal  ( a  lO-inch  steam  whistle)  though 

•  Rrpori  tif  Light- HowK  Board  for  ISJi,  p.  lOO, 
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dbtinf^tly  liearcl  at  the  distance  of  six  miles  or  more,  and  with 
iiiereasiiig  disdnetness  iis  the  steatTier  advanced,  was  suddenly  lost 
at  alxiut  three  miles,  and  was  not  recovered  until  within  a  fiiiarter 
of  a  mile  from  the  station;  the  wind  at  the  time  being  a[>proxi- 
niately  atl verse  to  the  sound.  A  six-ineh  steam  w^liistle  on  Ixiard 
the  steamer  was  meanwhile  distinctly  heard  at  the  station  during 
the  whole  time  of  inandiljility  of  the  larger  ten-ineh  whistle,  which 
had  also  been  soundcMl  witlii>iit  any  interrnptlou*  This  renutrkable 
phenomenon  implied  a  compound  flexure  of  the  sound -beiimSj  and 
accorded  with  previous  ol^servations  made  at  the  same  points  by 
Genenil  Dnane  the  engineer  in  charge  of  the  fir^t  and  second  Light- 
Honse  Districts. 

In  1873  ol>servations  were  again  made  at  Whitehead  station,  and 
at  Capti  Elixiibeth  light  station ^  both  on  the  coiist  of  Massachusetts. 
At  Whitehead  the  steam  whistle  was  heard  through  a  distance  of 
15  miles,  w^ith  a  light  adverse  wind.  At  Ca|)e  Elizal>eth,  with  a 
stronger  adverse  wind,  the  siren  was  heard  only  alxitut  nine  niik^. 

In  1874,  observations  were  made  at  Little  Gull  island,  (off  the 
coast  of  Connecticnt;)  at  Block  island,  (off  the  coast  of  Rhode 
Island;)  and  at  Ssandy  Hook,  (New  Jcrsc*y*)  At  Little  Gull  island 
the  sound  of  a  siren  was  heard  against  a  moderate  wind,  only  tliree 
and  a  half  miles.  At  Block  island  the  siren  w^as  reportwl  to  have 
been  heard  under  favoring  conditions  of  wind  throngh  a  distance 
of  more  than  25  njiles.  While  it  was  fre<:|uently  heard  at  Pohit 
Judith  station,  and  the  j^iren  at  the  latter  jKiint  was  as  frequently 
heard  at  Block  Island,  (the  distance  between  the  two  points  being 
17  miles,)  it  was  shown  on  comparison  of  records^  that  the  two 
instruments  had  not  Ijeen  heard  siniultaneously;  the  wind  when 
favorable  to  the  one  being  unfavonible  ta  the  other. 

At  Sandy  Hook,  for  the  purjiose  of  making  simultxuieons  oljser- 
vations  in  different  directions,  three  steamers  (the  tendei's  of  differ- 
ent light-houses)  were  employed^  with  steam  whistles  specially 
adjusted  to  tlie  same  tone  and  ixnver.  The  latti^r  quality  liaving 
been  carefully  tested  by  tJie  phonometer,  the  three  vessels  steamed 
out  abreast  on  trial ;  and  their  whistles  sounding  in  reguhu*  succes- 
sion "became  inaudible  all  very  nearly  at  the  same  moment/'  One 
of  tlie  vessels  l>eing  then  anchored  at  a  distance  from  land,  the  two 
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Others  were  directed  in  opposite  course**^  one  with  the  wind,  or  castr 
ward,  the  «>ther  agaimst  it,  or  westward.  In  15  minutes  the  whittle 
of  the  former  ceased  to  be  heard,  while  that  of  the  latter  was  very 
distinctly  heard ;  the  anemometer  showing  a  wind  of  ab<jut  six 
miles  jjer  hour.  About  noon  the  vessels  changed  jiositions,  but  the 
sound  froni  the  west  continued  audible  for  about  thive  times  the 
distance  of  that  from  the  east,  though  the  wind  had  deeJined  to 
nearly  a  calm  or  to  alxmt  Ijalf  a  mile  per  hour.  In  an  hour  and  a 
half  the  wind  had  cliangeil  to  *' within  twd  points  of  an  exactly 
opposite  direction,  bh^wing  from  the  indications  of  tlie  anemometer 
at  the  mte  of  ten  and  a  half  miles  per  hour.**  The  vessels  once 
juore  departing,  one  with  tlie  wind,  the  other  against  it,  the  sound 
of  the  whistle  coming  against  the  wind  was  this  time  heai-tl  for  the 
greater  distance,  conti*ary  to  exj>ectation.  On  the  following  day  a 
number  of  small  balloons  having  Ix'cu  provided,  a  similar  series  of 
experiments  to  that  of  the  precwling  day  was  made ;  a  station  being 
selected  at  a  greater  distance  from  land.  On  the  first  trial,  with  a 
light  wind  from  the  west  of  about  one  and  a  quarter  miles  |xt  hour 
as  indicated  by  tlie  anemometer,  a  liaUoon  was  set  rjff  which  c*>u- 
tinued  rising  and  moving  eastward  till  lost  to  siglit.  Two  of  tlie 
vessels  taking  opprisite  c*uirses  as  Ijefore,  gave  the  sound  in  the 
direction  of  the  wind  al>out  double  tlie  duraliou  of  that  coming 
against  the  slight  wind.  The  vessels  then  changed  places  in  their 
opposite  courses;  the  wind  having  subsidix:!  to  a  adm.  "A  Imlloon 
let  oif  ascended  verti<^"ally  ontil  it  atta,ined  an  elevation  of  about 
1,000  feet,  when  turning  east  it  followed  the  dircctio;i  of  the  pre- 
vious one.  In  this  case  the  sound  of  the  whistle  coming  from  the 
ca.'^t  was  hetutl  somewhat  longer  than  the  opposite  one.  At  the 
third  trial  made  after  noon,  the  wind  had  changeil  nearly  one-third 
of  the  circle,  its  force  being  ab>ut  five  miles  per  hour.  The  vessels 
onee  more  taking  thi'ir  cours<:*s  with  the  wind  and  against  it,  '* several 
baIlot>ns  set  olf  at  tliis  time  were  carritnl  by  the  surface  wind  wtist- 
wardly  until  nearly  lost  to  sight,  when  they  were  ob<5«?r\'ed  to  turn 
east,  following  the  direction  of  the  uind  trailed  in  the  earlier  obser- 
vations.'' In  this  rase  the  s^)und  was  heard  with  the  w*ind  very 
slightly  farther  than  against  it.  It  was  thus  shown  that  ll\e  upper 
current  of  wind  had  remained  i*»))nstant  throughout  the  d^y,  while 
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the  changing  surface  wind  was  apparently  a  hind  and  ?^eii  hr(A^ze 
"due  to  the  lieatitig  of  the  hind  a8  the  day  advanced:"  and  the 
varying  InJiuvior  of  the  jsound-lveanis  wa?  easily  explainr?<l  hy  the 
vurving  ditferenoes  of  vek>city  in  their  wave  fronts  at  dith_'i*ent 
heights*. 

In  1875  Henry  eontinnetl  his  observations  at  Bloc*k  island,  (li,  I.) 
and  at  Litth."  Gull  island:  (Conn,)  The  sontliern  liglit-housc  on 
BkM*k  island  standing  on  the  edge  of  a  perj>Gndieular  cliff  152  feet 
above  the  sf^  level,  and  being  itself  52  feet  high  (to  its  focal  plane) 
this  piint  was  sck^cted  for  making  investigations*  on  the  eflect  of 
altitude  in  mcKlifying  unfavoralile  cnnditions  of  audibility.  Ohser- 
vei^  were  accordingly  stationixl  on  the  beach  at  the  foot  of  the  cliff, 
and  also  on  the  tower  200  fct^^t  alxivt*,  to  nxonl  Bimult*ineously  the 
duration  of  the  whistle  signals  of  two  Btearnei's  pnnH'Cfling  in  opjxv 
Bite  dirci^tionfj  towanl  the  right  and  the  left.  The  sound  coming 
against  the  wind  {of  about  seven  miles  per  hour)  c^mtinued  audible 
at  the  upper  station  four  times  longer,  ( i.  e.  for  four  times  greater 
dislanee  |  than  at  tlie  lower  station.  The  sound  coming  witli  the 
wind,  wa»s  unexijectedlj  hearti  at  the  lower  station  for  a  longtT 
jTcrifxl  than  at  the  up|x*r  one.  Another  observation  (wnth  the  wind 
about  ^ve  niik^  per  hour)  gave  for  the  sound  against  tlie  wind, 
rather  more  than  twice  the  disUmce  of  audibility  at  the  upjx^r 
station;  and  for  the  sound  favcu'ed  by  the  wind^  a  slightly  greater 
distance  at  the  top  than  at  the  bottom  station.  The  next  r>bserva- 
tion  gave  as  before,  with  the  adverse  wind,  the  advantage  of  more 
than  double  tlie  di.stanfe  of  audibility  to  the  u|)per  station;  mean- 
while one  of  the  olj^ervers  at  the  fcMit  of  the  elitf,  at*ter  the  s^^mnd 
was  entirely  lost,  managed  l>y  climbing  to  a  kdge  alxiut  30  feet 
atwive  the  Ix^ach,  to  recover  the  signal  quite  distinctly,  and  to  hear 
it  tor  some  time.  The  sound  coming  with  the  wind  continued  to 
l)e  heani  at  both  the  higher  iiml  the  lower  stations  for  precisely  the 
same  time,  giving  on  this  occasion  no  advantage  to  either.  Obser- 
vations made  on  l>nard  the  two  steamers  while  moving  in  opposite 
directions,  gtive  for  the  sound  travelling  with  the  wind,  a  rhiration 
and  distance  more  tlian  five  times  that  for  the  sound  which  came 
agaiuHt  tlie  wind.  Five  similar  experiment's  gave  very  similar 
results.     The  two  vessels  moving  in  opposite  courses,  each  at  right 
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angles  to  the  direction  of  the  wind,  gave  a  very  close  eqniditj  for 
the  reciprocal  durations  of  the  sound.  In  the  follo\iiDg  month^ 
similar  ob6er%'ations  were  made  at  Little  Gull  island^  which  were 
verv  aectirdaiit  with  those  made  at  the  former  t-tatiou.  As  a  n^ult 
of  plotting  the  ranges  of  audibility  in  different  directions  from  a 
given  point,  producing  a  series  of  circular  figures  (more  or  lesB 
distorted)  of  very  different  sizes,  Henry  was  inclined  to  believe 
that  the  whole  area  of  audition  is  less  in  high  winds  than  in  gentle 
winds.  These  investigations  as  their  author  well  remarkfi, — 
"though  simple  in  their  conception,  have  been  difficult  and  laborious 
in  their  execution.  To  be  of  the  greatest  practical  value  they 
were  required  to  be  made  on  the  ocean  under  the  oonditaons  in 
which  the  results  are  to  be  applied  to  the  use  of  the  mariner,  and 
therefore  they  could  only  be  conducted  by  means  of  steam  yes^els 
of  sufficient  power  to  withstand  tlie  force  of  rough  seas,  and  at 
times  when  these  vessels  could  be  spared  from  other  duty*  They 
also  required  a  number  of  intelligent  assistants  skilled  in  observa- 
tion and  faithful  in  recording  results-"  * 

In  the  stmimer  of  last  year,  1877,  with  undiminished  ardor,  he 
oontinued  his  observations  on  sound ;  selecting  this  time  Portland 
harbor,  Monhegan  island,  and  Whitehead  light  station,  on  the  coast 
of  Maine.  At  the  latter  station,  the  abnormal  phenomenon  of  a 
region  of  inaudibility  near  the  fog-signal,  and  extending  outwaid 
for  two  or  three  miles,  (beyond  which  distance  the  signal  is  again 
very  distinctly  heard,)  had  for  several  ywB  been  frequently 
observed.  This  singular  effect  is  noticed  only  in  the  case  of  a 
southerly  wind  when  the  vessel  is  approaching  the  signal  from 
the  same  quarter,  and  consequently  with  the  wind  adverse  to  the 
direction  of  the  sound-beams,  a  condition  of  the  wind  which  is 
iJie  usual  accompaniment  of  a  fog*  The  observation  showed  this 
intermediate  **belt  of  silence'*  to  be  well  marked  on  board  the 
steamer  both  on  approaching  the  station  and  on  receding  from  it 
by  retracing  tlie  same  line  of  travel.  Meanwhile  the  intcTmittent 
signal  whistle  from  the  steamer  was  distinctly  heard  at  the  station 
on  both  the  outward  and  home\^"anl  trijis  of  the  veasel,  throughout 
its  course.     The  next  set  of  observations  was  made  on  the  opposite 
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the  *'  Ijelt  of  silenw"  to  the  ol>servers  at  tliestntion.  The  hy]T€thosis 
of  a  local  sound  shadow  of  definite  extent,  is  excluded  by  the 
simple  fart  that  tlie  regions  travereeil  were  entirely  unobstructed, 
the  two  points  of  observation — movable  and  stationary  —  Ijeing 
eonMantly  in  view  from  each  other  when  not  obscured  by  fog. 
The  hyjMvthesis  of  a  stationary  lyeli  of  acoustic  opacity  is  equally 
excluded  by  the  nuintcrrupted  transmission  of  sound  throujrh  tJte 
eriti^'al  region  iu  one  directifui*  antl  this  too  whichever  order  of 
ob?<erv'atioii  be  selected*  So  that  in  one  of  the  cases  the  powerful 
whistle  ten  inches  in  diameter  lilown  by  a  steam  pressure  of  60 
pounds,  fiulcd  utterly  to  make  itself  heard,  while  the  sound  from  a 
much  feebler  whistle  only  six  inches  in  diameter  and  blown  by  a 
steam  prej^sure  of  25  pounds,  travei^^^l  with  ease  and  fulness  the 
very  same  space.  The  only  hypotbts-is  left  therefore  is  that  of 
diacoustic  refraction ;  by  which  the  sound-beam  from  one  origin  is 
bent  and  lifted  ovor  the  observer,  M'bile  from  an  opposite  origin  the 
refraction  is  in  a  reversed  direction;  and  such  a  quality  in  the 
moving  air  is  refenible  to  no  other  observed  condition  but  that  of 
its  motion,  that  Ls  to  the  influence  of  the  wind.  Observations  were 
afterward  made  at  Monhegan  island,  on  some  of  the  more  normal 
effects  of  tlie  refra*'tii>n  of  sound  by  differences  of  wave  velwity, 
all  fully  confirming  the  supposition  which  had  been  so  variously 
and  critically  subjected  to  examination. 

The  principal  conclusions  summeil  up  in  the  last  Report  for 
1877,  are:  1st.  The  audibility  of  sound  at  a  distance  depends 
primarily  upon  the  pitch,  the  int^ensity,  and  the  quantity  of  the 
sound :  the  most  efficient  pitt^i  being  neither  a  ver\'  high  nor  a  very 
low  one,^ — the  intensity  or  loudness  of  sound  resulting  from  the 
amplitude  of  the  vibration,  and  the  quantity  of  sound  resulting 
from  the  ihassof  air  simultaneously  vibrating.  2nd.  The  external 
condition  of  widest  transmission  t>f  sound  through  the  air  is  that 
of  stillness  and  perfect  uniformity  of  density  and  temperature 
throughout,     3rd,  The  most  serious  disturl>ance  of  the  audibility 
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of  SO  and  at  a  distance,  results  frrmi  its  rcfmction  by  the  wind, 
wljich  as  a  general  rule  moving  more  frec4y  imd  rapully  above  thao 
near  tlie  eartli,  tends  by  this  difference  to  lift  the  sound-beams 
upwanl  when  moving  against  the  wind,  and  in  a  downward  eurv^e 
when  moving  with  it,  4th,  Wlien  the  upper  current  of  air  ia 
adveiise  to  the  lower  or  sensible  wind,  or  whenever  from  any  cause 
the  wind  below  has  a  higlier  vekx^ity  than  that  above — in  the  same 
direction,  the  reverse  phenomenon  is  ol^serve<l  of  sound  being  heard 
to  greater  distances  in  opposition  to  the  sensible  wind  than  it  is 
when  in  the  direction  of  the  surface  wind.  5tlL  While  suitable 
reflectors  and  trunif^K-t  cones  are  serviceable  in  giving  prominent 
direction  to  simnds  within  moderate  or  ordinary  distances,  yet  from 
the  rapid  dif!usibility  of  tlie  sound-ljeams,  sucJi  appliances  are 
worthless  for  distances  beyond  a  mile  or  two.  t]th.  The  siren  has 
been  frequently  found  to  have  its  clearest  penetration  through  a 
widely  extended  fog,  and  also  through  a  thick  snow-storm  of  large 
area.  7  th*  Intervening  o  Instruct  ions  produce  sound  shadows  of 
greater  or  less  extent,  w^hich  however  at  a  distance  but  slightly 
enfeeble  the  sound,  owing  to  tlie  lateral  difiusion  and  closing  in  of 
the  sound-wav^es,  8th*  The  singular  plienomemm  of  distinct 
audibility  of  sound  to  a  distance  with  a  linutal  intermetliat^  region 
of  inaudibility  where  no  optical  obstruction  exists,  is  due  sometimee 
to  a  diffusion  of  upper  sound-lieams  which  have  not  suffered  the 
upward  refraction;  sometimes  to  tlie  lateral  refraction  of  s^nind- 
beanis  or  to  the  lateral  spread  of  sound  from  directions  not  affected 
by  tlie  upward  refraction  j  and  very  frequently  to  a  double  curva- 
ture of  the  refract  etl  sound -beams  under  an  adverse  lower  w^iod,  by 
reason  of  the  wave  fronts  being  less  retarded  by  the  lower  or 
surface  stratum  of  wind  than  by  that  a  short  distance  above^  and  at 
still  greater  heights  being  again  less  retarded,  and  finally  accelerated 
by  the  superior  favoring  wind. 


These  remarkable  series  of  acoustic  investigations  nndertidcen 
after  the  obi^rver  had  considerably  exceeded  his  three-score  years, — 
perseveringly  continued  weeks  at  a  time,  and  sometimes  for  more 
than  a  month, — extending  through  a  pericxl  of  twelve  years,  and 
pursued  over  a  wide  and  extremely  irregular  range  of  sea-coast, 
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and  iitider  great  variety  of  botfi  tnpr^raphical  and  metcorologiail 
conditions,  untiritiu;'ly  prD^t-^^uted  by  numberless  sea  tnpa  of  10, 
15,  antl  even  20  miles  in  si  ogle  stretelies,  in  ealni,  in  sunshine,  in 
storm  J  with  every  variety  of  disregarded  exposure, — form  ulto^_*ther 
a  labor  and  a  research,  quite  unequalled  and  unapproaehed  by  any 
similar  on(^  on  record*  As  a  re?iult  of  so  great  earnestness  and 
thtH'oughness  in  the  eonduet  of  an  enterprise  of  so  great  ditfienlty, 
Henry  has  advaneed  and  enriehefl  our  knowledge  by  eontribu- 
tions  to  the  seience  of  aeonsties,  unquestionably  the  most  important 
and  valuable  of  the  tx-ntniy*  By  f>ersistGnt  crnss-exami nation  uf 
the  Ixnvildering  anomalies  of  sound  propagation  under  wide  diver- 
sities of  loeality  and  eondition,  he  has  succeeded  in  evolving  order 
out  of  apparent  ehaos,  in  reelaiming  a  new  district,  now  sabji'cted 
to  tlie  onlerly  reign  of  recognized  law,  and  iti  raising  the  plausi- 
ble but  long  neglected  hypothesis  of  Stokes  into  the  domain  of  a 
verifiefl  and  fully  establisliecl  theory*  Only  on  the  subject  of  the 
oeean  echo  had  he  failed  to  reach  a  solution  which  entirely  satistied 
his  judgment;*  and  at  the  ripe  a^  of  four-score  years  he  htid 
mappol  out  a  further  extension  of  his  laliorions  search  after  truth, 
when  his  untiring  and  Wneticent  purposes  were  cut  short  by  death. 
With  these  great  labors — ^(a  full  demand  upon  the  energies  of 
youthful  vigor)  fittingly  closed  the  life  of  one  whose  long  career 
had  been  dedicated  to  the  service  of  his  race, —  no  less  by  the  unre- 
oordeil  incitations  and  encouragpnienLs  of  others  to  the  prose^'ution 
of  original  researcli,  than  by  his  own  direct  and  earnest  efforts  on 
all  occasions  to  extend  the  Ixmndaries  of  our  knowledge.  Nor  is 
it  })ermitted  us  to  indulge  in  vain  regrets  that  thirty  years  of  such 
a  life  w*ere  seemingly  so  much  withdra%vii  from    his  owti  chosen 


****Tb«  quesUoOi  tbererore^  remains  to  be  answered:  what  Is  the  caa»c  of  the 
Mflal  echo?  As  I  have  stuted,  U  must  In  some  way  bo  connected  with  tlit*  horl- 
ton.  The  only  ex|>hintalori  whlnb  nuggefitn  lt!if*lf  to  me  ut  present  Ih,  that  tlie 
Bfiread  of  the  Round  wJiicU  flits  the  whole  atuioaphcre  from  the  zenith  in  Ihe 
horizon  with  Koiind-wavt*s,  may  continue  their  eurv  I  linear  direction  mi  til  they 
Btrlkc  the  sijrfa*'C  of  the  water  at  jiticb  an  tingle  unci  direction  a«  tx>  be  rpfltH-ied 
back  to  the  ear  of  the  observer.  In  thiM  case  the  echo  would  be  heard  from  a 
perfectly  tint  nurftice  of  water,  and  as  different  Botind-rayK  would  reaeh  the  water 
at  dtfrerenl  clU^taneeH  and  front  illftereot  nzimuths,  they  would  prtxJnce  the  pro- 
Jonged  obaructer  of  the  echo  and  it,*i  anf^ular  extent  alone;  the  horlxtm.  While 
we  do  not  advanec  thifl.  hyj>oniesls  as  a  final  solution  of  the  (jueslUm,  we  hhull 
provisionally  adopt  it  as  a  meiioK  of  Hugi^esUni^  further  experlnienlM  in  regard  to 
thlit   perplexlnff  qno«l1nn  ut  another  w»aw>n."    i  Rrjmrl  of  L,  If,  lioarrt^  1877,  p.  70.) 
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ministry  at  the  altar  of  M-iencej  to  be  occupied  so  largely  with  the 
drudgery  and  the  routioe  of  merely  administrative  duties.  True 
though  it  be,  that  talents  adapted  to  sueh  functions  are  very  much 
more  common  and  available  than  those  wliich  form  the  successful 
interrogator  of  Nature,  who  that  knows  by  what  exertions  Smith- 
son^s  wise  endowment  was  rescued  from  the  wasteful  dissipation  of 
heterogeneous  local  agencies  and  objects — by  what  heroic  constancy, 
and  through  what  ordeals  of  remonstrance  mid  misconception,  of 
contumely  and  dt-nunciation,  the  modest  income  of  the  fund  (hus- 
banded and  increased  by  prudent  management)  was  yearly  more 
and  more  w^ith drawn  from  merely  popular  uses  and  interests,  and 
more  and  more  applied  to  its  truest  and  highest  purpose,  the  foster- 
ing of  abstract  research,  the  founding  of  a  pharos  for  the  future, — 
the  *' increasing  and  diffusing  of  knowledge  among  men/'^who 
that  knows  all  this,  can  say  that  Henrj'  was  mistaken  in  his  de- 
votion,  or  that  his  ripest  years  were  wasted  in  an  unprofitable 
mission?*  But  in  addition  to  this  vast  work, — accomplished  as 
probably  no  one  of  his  scientific  com|>ecrs  would  have  had  the  forti- 
tude and  the  indomitable  persistence  to  carry  through,  Iiis  j^ersonal 
contributions  to  modern  science  (as  has  been  shown)  have  through- 
out been  neither  few  nor  unimportant* 

One  remarkable  circumstance  relating  to  Henry's  directorship  of 
the  Smithsonian  publications  (which  have  had  so  wide  a  distribution 
and  influence) t  must  not  be  here  |)assed  over.     Having  himself, 

•*^*But  It  tfi  not  Alone  the  mat^rlnl  advantaf^eB  which  the  world  enjoyi  fVom 
the  fitudy  of  abstract  science  on  whh^h  Its  elAlmJi  are  founded*  Were  all  further 
iipt>lk'ation»  of  Its  prfncl|j]M  to  n met  leal  purpoaet  to  cease.  It  would  still  be 
fi'ntllk'd  to  coiiiniendatloii  iind  Biippcui,  on  Recount  of  Its  more  important  ctTpfts 
upon  the  general  mind.  It  otTers  unbounded  tk4d»  of  plenHurublf*,  heaUbful,  and 
etinohllng  exerelso  to  the  restless  intellect  of  man,  exp&ndlng  lits  powers  ami 
onlarg^lng  his  conceptions  of  tho  wisdom,  the  ener^^,  and  the  beneficence  of  the 
great  Ruler  of  the  unlverKC,  Fn>ra  theso  con  side  rations  then,  and  others  of  a 
like  kind,  I  am  fully  Jusitiaed  In  the  ajtsertlon  that  this  Institution  haa  done 
good  service  in  placlnif  prominently  before  tlie  country  the  importance  of  origltial 
research,  and  that  its  direcb:»r»  are  entitled  to  commendation  for  having:  so  uni- 
formly and  persistently  kept  In  view  the  fact  that  it  was  not  intended  for 
educational  or  Immediately  practical  purpo^ies,  hut  for  the  encouragement  of  tho 
fitudy  of  theoretical  principles  and  the  advancement  of  abstract  knowledge," 
{SmUfmonian  Jieport  for  Wj&,  p.  17.) 

t**The  number  of  copies  of  the  Smithsonian  Contributlona  distrlhnted.  1« 
greater  than  that  of  the  Transactlona  of  any  sclcntlflc  or  llierary  iK^ciety;  and 
therefore  the  loHtlttitlon  o^ers  the  best  medium  to  be  found  for  dlfTUalnir  a 
knowledge  of  scientific  dUeoverle«."    {Smtthtonian  Report  for  1851,  p.  302.) 
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amidst  tlie  alisorbing  occupations  of  his  position,  conducted  so  valu- 
able original  iovestigation.^ — on  the  strength  of  building  materials, 
—  on  the  best  illurainaiits  and  their  proper  conditions,^ — and  espe- 
cially in  his  last  great  lalxir  on  the  philosophy  of  sound^  we  should 
natundly  expect  to  find  them  di^splayed  io  the  "Smithsonian  Con- 
tributions ;'*  where  in  interest  and  importance  second  to  none 
contained  in  that  extensive  and  admirable  series,  these  memoirs 
would  have  found  their  fitting  place,  and  have  given  honor  to  the 
collection.  But  as  if  to  avoid  all  seniblance  of  a  personal  motive  in 
his  resolute  policy  of  administration,  he  published  nothing  for  him- 
self at  the  expeose  of  the  Snuthsonian  fund  ;  bis  numerous  original 
productions  being  given  to  the  public  through  the  channel  of  vari- 
ous official  reports.  And  thus  it  has  tKx^urred  that  his  writings 
scattered  in  the  different  directions  which  seemed  to  him  at  the 
time  most  suitable,  with  little  thought  of  any  special  publicity  or 
perpetuity,  have  largely  failed  to  reach  the  audience  which  would 
most  appreciate  them.  And  many  of  his  most  valuable  papers — 
never  by  himself  collected  — must  be  searched  for  in  unsuggesUve 
volumes  of  Agricultural,  or  Light-House  Board  Reports.  * 

For  him  it  seemed  enough  that  what  %vas  once  established,  would 
not  l>e  willingly  let  die;  that  the  medium  or  the  occasion  of  com- 
muniaition  was  of  comparatively  little  consequence,  if  but  a  new 
fact  or  priori  ph.*  were  thnrwn  into  proper  currency,  and  duly 
accepted  as  part  of  the  worlds  wealth:  and  beyond  all  ordinary 
men  he  seemed  to  feel  the  insignificance  of  personal  fame  as  com- 
pared w i t  h  t  lie  in  fi n  i te  v al  ue  o f  tr nth.  The  m ost  appropriate  mon U' 
raent  of  such  a  man  would  lie  a  full  collection  of  his  writings, 
produced  in  a  worthy  and  appropriate  style  of  publication. 

Less  than  a  year  ago,  (on  the  evening  of  November  24th,  1877,) 
he  delivered  in  this  place  before  this  Society  his  annual  address, 
shortly  after  his  re-election  as  its  President;^ an  address  which  as 
we  l>elicld  the  remarkable  fulness  and  freshness  of  the  speaker's 

•  Many  valuable  go  mmun  J  cations  made  to  the  American  AssoolaUoo,  to  the 
National  Academj*  of  Science*,  to  th<?  Washington  Philosophical  Society*  and  to 
other  bodlt»s,  from  rough  notes,  which  their  author  wa»  prevented  from  writing 
fairly  out,  by  ihe  tinceasing  preasuro  of  hi«  multitudinous  official  and  public 
duties,  have  un(Y>rtunn.t«*8y  been  pubhRhf^l  only  by  title. 
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mental  and  Ixnlily  powers, —  we  Jittle  thought  was  in  reah*tv  his 
valedictory.  In  it  he  concisely  yet  lucidly  portrayed  far  the  stimu- 
lation of  more  youthful  physieiste,  the  processes  and  the  qualities 
necessary  for  success  in  original  research;  —  the  awakened  attention 
to  **the  seeds  of  great  discoA^eries  oonstantly  floating  around  us/^ — 
the  careful  observation,  the  clear  perception  of  the  actual  facts 
uneolored  as  much  m  possible  by  a  priori  a^nceptions  or  exjiecta- 
tion.s, —  the  faculty  of  persevering  watch f illness,  and  the  judgment 
to  eliminate  (with  all  due  aiution)  the  conditions  which  are  acci- 
dental,— the  imixjrtanc^  of  a  provisional  hypothesLs, —  tlie  con- 
sc:ientioiis  and  impartial  testing  of  such  by  every  expedient  that 
ingeouit)'  may  suggest, —  the  lessons  taught  by  ftuJure, —  the  firm 
holding  of  the  additional  facte  thus  gleaned,  tliough  adverse  and 
disappointing, —  the  diligent  jjondering,  and  the  logical  applicaticiu 
of  deductive  cousequencesj  to  be  again  ex^uuined,  until  as  the  rewanl 
of  patient  solicitation,  the  answer  of  nature  is  at  least  revealed, 

'*The  investigator  now  feels  amply  rewarded  for  all  his  toil^  and 
is  conscious  of  the  pleasure  of  the  self-appreciation  which  flows 
from  having  been  initiated  into  the  secrets  of  nature,  and  allowed 
the  place  not  merely  of  an  humble  worshipper  in  the  vestibule  of 
the  temple  of  sciencCj  but  an  officiating  i>riest  at  the  altar.  In  this 
sketch  which  I  have  given  of  a  successful  investigation,  it  will  be 
observed  that  several  faculties  of  the  mind  are  called  into  opexation. 
First,  the  imagination,  which  calls  forth  the  forma  of  things  unseen 
and  gives  them  a  lot*iil  iiabitation,  must  be  active  in  presenting  to 
the  mind's  eye  a  definite  conception  of  the  modes  of  operation  of 
the  forces  in  nature  sufficient  to  procUitie  the  phenomena  in  question. 
Second,  the  logical  pov^rer  must  be  trained  in  orrler  to  dechjee  from 
the  assumed  premises  the  conclusiona  necessary  to  test  The  truth  of 
the  assumption  in  the  form  of  an  experiment;  and  again  the  inge- 
nuity must  be  taxed  to  invent  the  experiment  or  to  bring  about  the 
arrangement  of  apparatus  adapted  to  test  the  conclusions.  These 
faculties  of  mind  may  all  be  nuich  improved  and  strengthened  by 
practice.  The  most  important  requisite  however  to  scientific 
investigations  of  this  character,  is  a  mind  well  stored  with  clear 
t^nceptioDS  of  scientific  generalizations,  and  possessed  of  sagacity 
in  tracing  analogies  and  devising  hypotheses.     Without  the  use  of 
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•hypotheses  or  antpfx»dont  probabilities, ns  a  gcmTiil  rule  oo  cxU'iidt'd 
Btfies  of  investigutiuns  am  be  made  as  to  tbe  ajiproxinrnte  cause  of 
casual  pheDoniena.  They  require  to  be  UM>d  however  with  great 
aire,  lest  they  beeome  false  guides  wliieh  lead  to  error  ratlier  than 
to  tnitii.*'  *  Who  that  listenetl  cHJuld  fail  to  pereeivc  that  the  speaker 
was  iincousciously  giving  us  precitjua  glimpses  into  his  own  ex- 
perience ? 

In  less  than  two  weeks  after  this,  his  last  appearance  among  us, 
he  suflereil  at  New  York  a  teni|K>rLiry  numbness  in  his  hands, 
which  he  feareil  might  threaten  a  paralysis;  but  a  subsequent  swell- 
ing of  his  f(>et  and  hands  revealed  to^  liis  physician  the  nature  of 
his  inward  disease  as  a  nephritis,  which  had  insidiously  assailed 
him  before  it  was  sus{>ectedj  ami  had  doubtless  l)ceu  aggravated 
by  his  unreraittintr  scientific  lal)ors  continued  as  usual  through  his 
last  summer  %*aciition.  Only  a  month  lx*fore  he  died,  he  thus 
descril>e<.l  the  ammien cement  of  his  malady:  "After  an  almost 
uninterrupted  period  of  excellent  health  for  fifty  years,  I  awoke  on 
the  5th  of  Deceoil>er  at  ray  office  in  the  Light-House  Depot  in 
Staten  Island,  finding  my  right  liand  in  a  paralytic  condition*  This 
was  at  first  referred  by  the  medical  adviser,  to  an  affection  of  the 
bmin,  but  as  the  paralysis  subsidcnl  in  a  considerable  degree  in  the 
c^ourse  of  two  days,  this  eonclusion  wa^  doubted, and  on  a  thorough 
examination  ttirough  the  eye,  and  by  means  of  aust^ultatiou,  and 
ehemicai  analysis,  Dr.  S.  Weir  Mitcliell  and  Dr.  J,  J.  Woodward 
prouounced  the  disease  an  affection  of  tlie  kidneys,**! 

♦  Btttleiin  PhiL  J3oe.  Washingtjm,  Nov.  24,  ISTT,  vol.  li.  pp.  105,  ItW, 
t Opening  Address,  written  for  the  tneeling  of  ih<^  XfttUmal  Aaidemy  uf  Bcl- 
enceji,  April  Iflth,  1K78,  {Proceed,  yal.  Acnd.  ScL,  vol.  L  pari.  2.  pp,  j27.  12K,)  — fii  the 
Miinc  addreii*  1  reiid  to  the  Aciidemy  by  tlie  Secretary  i  h<?  remurked:  **  I  nm  wurncd 
that  I  niudi  devote  my  energleB  with  cnutlon»  and  expend  no  more  power  — 
phyiilc.<al  or  mental,  thun  Iji  commerifiumte  with  my  present  condition,  and  in 
C(ir)f$t(lcnitlon  of  this  i  think  It  advisable  to  curUill  as  much  as  poRSriblo,  the 
various  ofllccs  which  huve  h4?en  pres&ed  apon  me  In  conHldcnitlon  of  my  resi- 
dence In  iiw  city  of  Wnshlnjrton,  and!  my  Eisisoehrt hm  \rlth  thw  SitiUhwonlnti 
In&tUiitloii.  -  -  -  I  therefore  bejf  leave  to  renew  my  re<iue8t  In  b«*  allowed  to 
resign  the  presidency  of  the  Aciuiemy,  the  resly:natlon  to  uke  effeet  nt  the  next 
meeting*  I  retain  the  ofllee  bIx  months  Ioniser,  In  the  hope  that  I  miiy  be 
rL*«tored  to  such  a  condition  of  health  as  tti  he  atile  to  pn*j>nre  S4:*mc  sus^^cfitlonfi 
whlt'h  imiy  hi*  of  hnimrlitnce  for  the  faiurtt  uf  the  Academy/'  And  In  hlw  eloi^lng 
Addre»ji  ut  th*'  end  of  the  i^e»uHilon,  three  dayw  later  f  April  lUlhf.  In  earnest  wordji 
having  DOW  the  Mjlemiilty  of  a  valedictory  charge,  he  urged  that  moral  Inleyrrlty 
of  character  ts  esAcntlul  to  consclontious  fidelity  In  scl^otiflc  res>earch;    and  that 
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Aware  that  his  illness  was  fatal,  he  yet  felt  lulled  by  that  strange 
flattery  of  disease  w4ien  unattended  w^ith  a  painful  wasting,  into 
the  thought  that  he  might  probably  surv'ive  the  approaching  warmer 
weather;  and  fully  prepared  for  death,  with  the  sense  of  life  still 
Btroug  witliin  him,  he  planned  what  might  yet  be  accomplished. 

But  with  oecusional  alteru«^tions  of  more  favorable  symptoms, 
with  the  unemia  steailily  increasing,  his  strength  slowly  declined: 
and  as  he  lay  at  noon  of  the  13th  of  last  May,  [1878,]  with  grow- 
ing difficulty  of  breathing- — surrounded  by  loving  and  anguished 
hearts  —  his  last  feeble  utterance  was  an  inquiry  which  way  the 
wind  came.  With  intellect  cleiir  and  unimpaired,  calmly  that  pure 
and  all  unselfish  spirit  passed  away;  leaving  a  void  all  the  more 
real t  all  the  more  felt,  that  the  deceased  had  reached  a  good  old  age, 
and  had  worthily  aceomplisheil  his  allotted  work. 


PERSONALITY   AKB    CHARACTER. 

Of  Henry^s  personal  appearance,  it  is  suffii'ient  to  say,  that  hk 
figure,  above  the  rae<lium  height,  w^as  finely  proportioned ;  that  his 
mien  and. movement  were  dignified  and  imposing;  and  that  on 
whatever  occasion  calletl  upon  to  address  an  assembly, 

■^  with  grave  tksp&ei  he  rose,  nod  In  his  rising  seemed 
A  plHar  of  Btate:  deep  on  his  ftont  engraven 
Dellbemtion  sal,  and  j»uhUo  care/' 

His  head  and  features  were  of  massive  mould ;  though  from  the 
perfect  proportion  of  his  form,  not  too  coD.spicuously  so*  His 
expansive  brow  was  crowned  wnth  an  abundant  flow  of  whitened 
hair;  his  hnvcr  face  always  stuoothly  shaven,  expressed  a  mingled 
gentleness  and  firmness;  and  his  countenance  of  manly  symmetry 
was  in  all  its  varying  mocMls,  a  pleasant  study  of  the  mellowing, 
moulding  impress  of  long  yrjars  of  generous  feeling,  and  a  worthy 
exponent  of  the  fine  and   thoughtful   spirit  within  r   wearing  in 

It  should  therefore  b&  an  Itidl6t>eniuib1e  lest  or  meitibershEp  In  ui  Academy 
HtrenuouB  \n  mnlnfAlnlng  !t«  exalted  funcMon.  "It  Is  not  soclnl  position,  popvk- 
Iftrlty,  extended  Quttiorshlp.  or  Buecess  as  no  lti«tru€l«r  In  wlctice  which  entitles 
to  membership,  but  actual  new  discoveries:  nor  are  thejse  sufllctent  If  the  rvpa- 
tatlon  of  the  candldAle  Is  In  the  «llgrhteflt  dejrroe  in  In  ted  with  Injustice  or  want 
of  truth,  indeed  I  think  thai  Immoncillty  and  great  nieiitnl  power  exercised  In 
the  dli!M?overy  of  sclentltic  truths,  ore  IncompAtible  with  each  other;  and  that 
more  error  i»  Introduced  from  defect  In  mor&l  tense  than  from  wiuit  of  Intellect 
tual  csapacity/*    (Same  Proceetiingt^  p.  139.) 


DISCOURSE  OF  W.  B.  TAYLOR. 


361 


repose  a  certain  pensive  but  benignant  majesty,  in  the  abstraction 
of  study  a  .semblance  of  constrained  severity,  in  the  relaxation  of 
friend ly  intert'ourii^  a  genial  frtink  and  winning  grace  of  expression. 
The  varj^ing  shades  of  sueh  expression,  with  the  changing  current 
of  his  though tj  combined  with  a  certain  reserve, — or  (perhaps  more 
properly)  freedom  from  effusiveness,  —  imparted  to  liis  aspect  and 
his  iotereonrse  a  singular  charm.*  His  whole  physique  was  in  ad- 
mirable harmony  with  his  power  of  intelleel; — the  fitting  vesture  of 
the  metis  sana  in  corpore  sano^  Like  his  iotiniate  personal  friend 
Agassiz,  he  seemed  to  stand  and  to  move  among  men  iis  the  very 
emliMxliment  of  unfailing  vigorous  health  and  physical  strength  j  and 
only  a  year  ago,  he  walked  with  as  erect  and  elastic  a  carriage, 
with  as  firm  and  sprightly  a  step,  as  any  one  here  present. 

It  is  difficult  to  attempt  even  a  sketeh  of  Henry's  intellectual 
character,  without  allusion  to  his  moral  attributes;  so  constantly 
did  the  latter  dominate  the  former.  It  may  be  said  that  the  most 
characteristic  feature  of  his  varied  activities  was  earnestness,  and 
this  as  usual,  was  the  offspring  as  much  of  a  moral  as  of  a  mental 
purpose. 

His  mind  was  eminently  logical ;  and  this  rational  power  was 
exhibited  in  every  department  of  his  theoretical  or  liis  practical 
pursuits.  He  never  showed  or  felt  uneasiness  at  necessary  deduc- 
tive consequences,  if  the  premises  were  well  considered  or  appeare<l 
to  be  well  founded;  confident  that  all  truth  must  ultimately  lie 
found  consistent.  If  presented  with  the  problem  of  an  untried 
case,  while  avowing  the  necessity  of  reserve  in  predicting  results, 
he  seemetl  to  have  an  almost  intuitive  apprehension  of  the  opera- 
tion of  natural  law.  If  confronteil  with  an  unfamiliar  phenomenon, 
whether  in  the  experience  of  others,  or  in  his  own  observations, 
his  imagination  was  fertile  in  the  suggestion  of  test  conditions  for 
eliminating  variable  influences.  While  few  have  ev^er  held  the 
function  of  hypothesis  in  higher  estimation  as  an  instrument  of 
research,  no  one  ever  held  hj^thesis  in  more  complete  subjection. 

•Of  the  numeroui  phoioj^aphlc  portralta  of  Henry  Uiken  within  the  p&ftt  ten 
or  twenty  jearn,  U  hu»  bt*ii  oflcti  remarked  thnt  no  two  appear  to  have  the  «une 
chAFftoter.  or  to  bear  a  very  close  resemblance  to  ojicb  other.  Three  «r  four  meri- 
torious jjurlmlLfl  in  oU  (of  Uri>«lze)  perpetuate  his  likentes,  with  the  same  char- 
ncterlatic  dnTerencea, 
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As  a  let^tiirer  and  instructor,  he  was  always  mast  successful. 
Free  from  all  »elf-t*orLSfnousness,  tliiiikiiig  only  of  his  subject,  and 
its  fittest  raode  of  presentation^  lie  spoke  from  tlie  fullness  of  a 
ripent'tl  knowledge,  —  int4?nt  on  t*ommnnit^ting  to  others  the  intel- 
lectual pleiuiiures  of  insight  he  had  made  his  own;  and  without 
attempt  at  oratorical  display,  his  expositions  —  in  simple,  direct,  and 
conversational  language,  were  so  lucid,  satisfying,  and  convincing, 
that  they  enlisted  from  the  beginning  and  secured  to  the  cloee, 
the  attentive  interest  of  his  auditors. 

His  sympathy  with  the  pursuits  of  the  rising  generation  of  phys- 
icists was  ever  manifested  in  a  disposition  to  frequent  consulta- 
tion and  interchange  of  views  with  tlieni ;  as  if  (aware  of  the  usual 
tendency  to  mental  ossitifatton  witli  advancing  years,)  he  thus 
sought  by  familiar  assfx^iatinn  to  drink  at  the  fountain  of  perennial 
youth.  And  surely  no  one  was  ever  more  sut^essful  in  retaining 
life's  coveted  greenness  in  age;— not  more  in  the  child-like  sim- 
plicity of  his  disposition,  in  the  geniality  of  his  affections,  an«l  in 
his  undimmed  faith,  hojK',  and  charit}%  for  mankind,  than  in  his 
intelk^'tual  freeilom  from  undue  prejudit*es,  and  in  his  readiness 
calmly  to  distniss  or  adopt  new  thetjries. 

And  this  leads  to  the  reflection  that  in  the  seeming  contrasts  of 
his  nature  were  combined  qualities  which  formed  in  him  a  resultant 
of  character  and  of  temijerament  as  rare  as  admirable.  With  this 
great  mobility  of  aptitude  and  of  cireymspection,  this  adaptability 
of  mental  attitude,  he  yet  possessed  an  unusual  firmness  of  resolu- 
tion. With  a  manly  sturtlineas  of  conviction  he  presented  an 
unvarying  equability  of  temper  and  of  toleration;  and  with  per- 
fect candor  as  perfect  a  courtesy.  With  a  characteristic  dignity  of 
figure  of  presence  and  of  deportment,  he  preserved  an  entire  free- 
dom from  any  shade  of  arrogance.  With  a  warm  and  active 
charity,  he  stSll  displayed  a  shrewd  perception  of  character;  and 
while  ever  responsive  to  the  apj>ea!s  of  real  distress,  liLs  insight 
into  human  nature  protected  him  from  Ix^ing  often  deceived  by  the 
wiles  of  the  designing.  Int<:»lerant  of  charlatanry  and  imposture, 
he  was  capable  of  exhibiting  a  wonderful  patience  with  the  tedium 
of  honest  ignorance.  Possessing  in  earlier  life  a  natural  quick- 
ness of  tem{)er,  an*l  always  a  high  degree  of  native  sensibility,  his 
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*  Hli  lllte  WIU5  gentl**;  ann  th«  elementfi 
80  mixed  In  him,  tlmt  Nulure  micht  stnnd  up 
And  say  to  all  tho  wurld— Tills  was  a  maw!'* 


perfect  self-control  led  the  casual  uoi^uaintance  to  regard  hini  as 
reserv^ed  and   imiinj>re88ib]e.     Of  liira   it   may   be  truly  said  in 

fBimple  and  oil-quoted  words: 
I 


With  all  hifl  broad  humanity,  he  possessed  hut  little  of  what  is 
known  as  **liumon"  He  could  enjoy  the  ludicrous  more  heartily 
wlicn  droliy  narrated  by  its  appreciative  victims,  than  when  sarcas- 
titmily  recited  at  the  expense  of  another.  The  sparkle  of  wit  he 
fully  appreeiateil,  provided  it  were  free  from  coarseness  and  from 
personal  satire.  From  the  sulx^rdi nation  of  his  sense  of  humor  to 
his  native  instinct  of  sineerftVj  he  had  no  approbation— or  iijdee<l 
tolerdnce  of  ^'practiml  jokes,"  holding  that  the  shoc^k  to  the  feel- 
ings or  to  the  confidence  of  the  dupe,  is  far  too  high  a  pric^e  for  the 
momentary  hilarity  enjoyed  by  the  ^thoughtless  at  a  farcical  situa- 
tion. Newspajx*r  hoaxes — literary  or  scientific,  in  like  manner 
received  his  sterfi  reprobation,  as  uncompensated  injuries  to  popular 
trust  and  tf>  the  cause  of  [xjpular  enlightenment. 

Htrong  in  his  unerring  sense  of  justice  and  of  right,  he  allowed 
no  prospects  of  personal  advantage  to  influence  his  judgment  in 
action,  in  decision,  or  in  opinion :  he  never  availed  him.self  of 
the  opjwrtunities  offereil  by  his  |xxsition,  of  reaping  gjiin  from 
j>roh table  suggestions  or  favorable  awards:  and  he  never  willingly 
intlicted  an  injury  even  on  the  feelings  of  the  humblest.  This  was 
characteristimlly  shown  in  the  paln^^^  taken  to  convince  the  judg- 
ment of  those  against  whose  visionar)'  projects  he  was  so  often  called 
upon  to  report  in  the  public  interests  of  the  Smithsonian  Institution, 
of  the  Light-House  service,  and  of  the  General  Government:  — 
often  expending  an  amount  of  valuable  time  and  of  patience  which 
few  so  situated  would  have  actY*rtletl,  or  could  well  have  afforded. 
And  yet  on  the  other  hand  wlien  himself  the  subject  of  injustice, 
misconstruction,  or  abuse,  he  never  eulfere+l  himself  to  be  provoked 
into  a  controversy; — aa  if  hulding  life  too  serious,  time  twi  pre- 
cious, to  be  wasted  in  mere  disputation.  Least  of  all  did  he  ever 
think  of  resorting  to  retaliatory  conduct  or  to  the  expression  of 
opprobrious  sentiments.     He  calmly  put  aside  disturbing  elements, 
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vol.  iv.  pp.  2t>t>-'i6H.     sniittian'ft  Jm.  Jour,  Sci»  ld47»  voL  iii.  pp.  25-^* 
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to  the  Hoftrd  i»f  R«*g<jnis,  Dt»c,  8,  1847.)     Smithtonian  Report,  1847,  pp. 
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phwic  Conditions.    Jf/rkuUurcU  Report  uf   Comnir.  Pals.  1856,  pp,  465- 

492. 
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No.  fil,  *pp.  2-18. 
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Proctedivg*  on  Stmi- Centennial  Annii^fraaryt  etc»  pp.  €S,  67. 
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Remarks  on  Vitality.  Smithnmiiau  Re^Htrtj  186(3,  pp.  38l>-388. 
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4ftV412. 


MEMOBfAL  OF  J06EPH    HEXRY. 


1866,  IiiTestigiitiotiB  in  r^ord  to  Bound.    (Bead  Aug.  10»  belbre  the  Natlavi^]  Acad- 

emy of  Sciences.)     [Not  published  in  Proceedings.] 

1867.  Circular  relnting  to  CoUection*  in  Archipolugy  and  Ethtiologj.     (Jan,  1&,) 

Smk/utonian  JlitcelL  CoMflrtioJW,  No,  tJOa,  vuh  viii.  pp.  l,:i. 
13B7,  Circular   reJatire    to  Exchmiges,      (May   16.)      SmithMonian   Iteport,   1867, 

p.  71. 
1867.  Suggeations  relative  to  Objects  of  Scientific  Inv^ttigatton  in  Rnssian  An 

(May  27.)     SmilJuonian  MiicelL  CkMeciionM,  No.  207^  vol.  riii,  pp.  1-7, 
1867.  Notice  of  Peltier.     SmtUutonian  Report,  1867,  p.  158. 

1867.  Notes  on  Atmoaplieric  Electricity.     To  Corresp*>n dents.     Smiihtonian  j 
1807,  pp.  3-20-3*23. 

1867.  On  ibt*  Penelraliua  uf  Sound.     (Read  Jim.  24,  before  the  National  Academy^ 

of  Sciences,     [Not  publUheil  in  Proceedings,} 
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Note  A.     (From  j>.  ^09.) 
henry's  first  experiments. 

From  the  time  of  leaving  the  Albany  Acatleniy  yonng  Henry 
exhibited  a  great  fondiit^ss  for  ehemiml  exijerimentfitiou*  The 
wonderful  transformations  of  familiar  substaoc^es  under  the  magic 
spell  of  deeomposiuir  re-tu'tions  and  combining  affinities,  seemed  to 
his  anient  imiigiiiatiori  to  offer  a  p<xssil>lc  clue  to  the  niysteiy  of 
matter  and  t>f  i'orcH',  Hi.s  riietital  activity  sought  an  outlet  in  assist- 
ing to  establish  the  **  AU»any  Lyeeiuii/' 

Orlando  M<'a*ls,  LL,D-  in  the  **Annoal  Address"  read  Wore 
the  Albany  Institute,  May  25,  1871,  tlius  ri*t'ords  his  early  rerainis- 
ceneos : 

**When  a  boy  in  the  AU)auy  Amdemy  in  1823  and  1824,  it  was 
my  pleasure  ami  priviliH^e,  when  reloa^ietl  from  recitations,  to  resort 
to  the  ehcniieal  lal>uratory  and  le^"tn^e  rfioiu.  There  might  be 
ftmnd  from  day  to  day  through  the  winter,  earnestly  engage*!  in 
experiments  ujwii  steam  and  upon  a  small  steam-eiigine,  and  in 
chemical  and  other  scientific  investigatifins^  two  young  men — Ijoth 
active  memlx^i's  of  the  *Lycenm/  tJien  very  different  in  their  exter- 
nal circumstances  an<l  prospects  in  lite,  but  of  kindred  tastes  and 
gympathies;  the  one  was  Richanl  Varick  DeWitt,  tlie  other  was 
Jos<^ph  Henry,  as  yet  unknr^wn  to  fame,  Imt  already  giving  promise 
of  those  rare  qualities  of  mind  and  charaeter  which  liave  since  raised 
him  to  the  ver>'  first  rank  among  the  experimentid  phiicjsophers  of 
his  time.  Chemistry  at  tliat  time  was  exciting  great  interest,  and 
Dr.  B^-k's  courses  of  chemical  iH-tures,  ctmducttHl  every  winter  in 
the  lecture  room  of  the  Academy,  were  attends  I  not  only  by  the 
students,  but  by  all  that  wils  most  intelligent  and  f;ishionable  in  the 
city.  Henry,  who  had  been  formerly  a  pupil  in  the  Aaxdemy,  was 
then  Dr.  Beck's  c^iemical  assistant,  and  alix^ady  an  admirable  ex- 
|K*rimentalist,  and  he  availed  himself  to  the  utma^t  of  tlie  ad%^an- 
tages  thus  afff»rde<i,  of  |)rf^secuting  his  in%'cstigatious  in  chemistry, 
electricitv,  and  galvanism."* 


•  TranMnrtinns  nf  Atimuf/  frvtlfttUf,  IST'i,  vr>L  VU    pp,  20,  21. 
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Note  B.     {From  p.  2^7.) 

"intensity^'    and   ** quantity"   CtTRRENTB. 

EarJy  in  thp  centiirv',  the  eniiDeiit  rhenvist  Dr.  Thoraaa  Thomson 
emlenvorefl  to  exprei^j?  the  ditierencp  l>et\vwn  rae<.4ianit'al  electricity 
and  cheniieiil  eh^trioity,  by  eharaeterizing  the  former  as  jKJSsessiog 
**iiiten8ity/*  and  the  latter  as  p>ssessin^  '*  quantity/'  From  the 
inerc^i-se  of  elei-triwd  effect*^  with  tlie  muUi plication  of  galvanic 
paire  ill  a  jJile  or  hattery,  V^iUa  a  sliort  time  i>efore  had  designated 
such  action  a**  *^ electromotor"  fnrce.  Dn  llobert  Hare  in  1816 
devising  a  galvanic  liattery  in  which  all  the  positive  elements  were 
directly  connected  together,  as  were  all  the  negative  elements,  (thus 
constituting  it  virtually  a  batter>^  of  a  single  pair,)  from  the  heating 
effect*;  oljtatnwl,  designated  the  at^tion  ^m^  '*c;ilori motor'*  force.  It 
appeared  rpiite  natural  after waril  to  iHstiugnish  tliese  classes  of 
cff<»cta  by  the  old  terms — ^ **  intensity  *'  for  eh^ctromotive  force,  and 
^*  quantity ''  for  ealori motive  ft»rec.  There  is  nl)viously  a  clase  anal- 
ogy between  these  ilifferences  of  t^ondition  or  re>^ultant^  and  the 
more  strongly  contrasted  conditions  of  mechanical  and  chemical 
electricity :  and  indeed  tlie  wht^le  may  l>e  said  to  He  in  a  eontinuous 
series,  from  the  highest  "intensity**  with  minimum  quantity,  to  the 
greatest  "quantity  *'  with  minimum  intensity, 

Peltier  in  1836  published  a  paper  entitle<l  "Definition  of  die 
terras  electric  QxmniUy  and  Intenmtif^  derived  from  direct  experi- 
ment/' in  which  he  showed  that  "if  we  form  a  voltaic  pair  of  two 
fine  wires,  zinc  and  i^ipper,  imtners^Kl  in  pure  water,  and  eonnect«.*d 
by  a  circuit  of  eop[»er  wire  ."i<>0  joetres  (328  yanls)  long,  although 
there  is  as  we  know  a  continuous  current  in  this  eloeetl  circuit,  the 
copper  wire  if  placc^l  inimi?d lately  uv^r  a  magnetic  nec*dle,  will  not 
deflect  it  from  the  magnetic  meridian.  But  if  the  needle  l>e  sur- 
rounded by  a  "multiplii^itor**  formed  of  IQO  or  200  coils  of  the 
long  wircj  there  will  be  at  onee  a  notable  deviation;  and  if  the 
number  of  coils  be  increased  to  2,OU0  the  deviation  may  extend  to 
60  degrees."  In  this  experiment,  as  the  primitive  current  ha;5  not 
been  changed,  but  a  "factitious  quantity**  only  has  been  produced 
by  conducting  it  2,000  times  around  the  magnetic  needle,  Peltier 
inferred  that  it  is  by  the  quantity  (imd  by  no  cither  modification) 
that  the  action  has  been  thus  euliauced;  and  that  it  is  therefore 
thrtmgh  its  qftantittf  that  a  current  acts  on  the  magnetic  needle. 

"Taking  now  a  t  herino-electrie  pair,  zinc  and  cojvjier,  of  five  square 
millimetres,  (the  129th  part  of  a  square  inch,)  and  heating  one  of 
the  solderings  to  40  degrees,  (104'^  F*)  we  find  that  with  the  same 
ehistnl  circuit  and  multijJiaUor  of  2,000  coils,  the  needle  will  not 
Ije  defiecte*];   the  eltH_Hricity   will   not  pass.     But  if  we   retivnch 
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1,800  coils,  (shortening  the  condiietor  to  this  extent^)  the  galva- 
nometer now  of  200  njils  will  l>egin  to  give  notable  deviations.  If 
we  redut'e  it  to  10  coils»  the  defleetion  will  l>e  eonsidembly  aiig- 
nient4f<L  Finally,  if  we  rciluee  it  to  a  sin|ijle  roil  forinwl  of  a  .strip 
of  cf^pper  containing  as  niueh  sul»stanoe  as  the  200  exnls,  the  deflec- 
tion of  the  tiee<lle  may  amount  to  e%'en  60  degrees*  Tlic  quantity 
of  eleetrieity  prodnced  in  tljis  experiment  hy  the  thernio-eleetrie 
pair  is  therefore  evitlently  2,o00  times  greatt^r  than  that  of  the 
above  hydr«X'leetrie  pair,  since  we  c^htain  the  same  deviation  witli  a 
single  eoil  as  with  the  faetitious  quantity  given  by  the  rednplication 

'of  the  eoils.  On  the  other  haml^  in  the  first  ex|jiTinient  the  lengtli 
of  the  wmducting  wire  \\m  easily  tniverseil  by  the  hydro-electric 
current;  the  inertia  of  the  matter  was  overcome  without  ditheulty 

land  without  appreciable  loss  of  the  current:  in  the  second  experi- 
ment this  inertia  could  not  be  overcome;  the  power  of  action  was 
insutfieient  and  it  was  necessary  to  redne<>  the  circuit  to  a  very  small 
length  fur  the  electricity  to  Ije  able  to  traverse  it.?'     From  these 

'  pheimmena,  Peltier  argne<l  that  t%vo  very  tlistinct  conditions  were 
presented,  which  should  not  Ix^  eoni'ountkxl;  an  action  of  qmintihf 
without  resistance,  and  an  actit>n  of  intervtiUf  independent  of  quan- 
tity, capable  of  overcoming  consitleralile  resistance.* 

In  the  siime  memoir  however^  Peltier  t^ok  o<x"asion  to  say  that  he 
c<jnsidered  *^ dynamic  intensity*^  an  inappropriate  expres'^ion  for 
electricity  in  movement;  ami  that  the  term  if  retaintxl  should  be 
used  to  designate  not  a  mmlification  of  the  <:4ectric  current,  but  a 
particnilar  disjiosition  of  the  elet^tro-raotor.  He  disi-arded  the  idea 
that  intensity  represents  a  peculiar  quality  in  the  current  itself;  but 
considcretl  the  action  ils  oidy  the  it*nscqiicnce  of  increased  resistance 
ottered  ijy  the  pile  to  a  Ixickward  movement  or  return  of  the  ehjctrie 
flow:  or  in  f>ther  words  that  intensity  regarded  as  the  power  of 
overcoming  obstji(*les  in  the  external  path,  results  from  the  greater 
obstacles  presented  by  the  battery  to  a  neutraliziition  by  rctrogra- 
dation.t 

The  designations  under  discussion  have  been  largely  suj>ersedetl 
in  mwlern  anthfirities  liy  the  mathematical  treatment  of  the  subject, 
which  tiikes  cognizance  ahnie  of  the  ratio  I>etween  elect romotiv^e 
foR>e  and  r<^sistance  diilerences   in  the   circuits.     Thus    Professor 

[Jenktn,s{:>eaking  of  the  two  classes  of  batteries,  remarks:  **  With  a 
ehort  ein-uit  of  small  external  resistance,  we  can  increase  the  cur- 
rent by  increasing  the  size  of  cells,  or  what  is  equivalent  to  this,  by 
joining  several  t^'lls  in  multiple  arc.  With  a  long  circuit  of  great 
external  resistance*,  large  cells  (or  many  of  them  joinetl  in  multiple 


•  AnntUcM  de  CMmie  et  de  Phpwigue,  ISm,  YoK  IxUL  pp.  345,  24tt« 
tSame  work,  p.  253. 
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are)  will  tail  to  givo  iis  strong  curronli?,  but  we  may  increase  tie 
current  by  joining  the  siiinc  aAh  in  series.  -  -  -  Cells  joined 
in  series  are  sometimes  destTil)ed  as  joined  for  *  intensity';  and  cells 
joined  in  muJUple  orv^  its  joimxl  for  *  quantity.'  These  terms  are 
remnanLs  of  an  erroneous  theon-,"* 

Again,  in  .speaking  of  galvanometers  of  long  and  fine  coils,  as 
distiijguishHl  from  thor^e  of  .^hort  and  thick  wire  tM>ik,  he  says  :  **In 
some  writings  tlmse  two  elapses  of  ini^truinents  arc  sfniken  of  a? 
adapted  to  two  different  ela^^^es  of  *<*urrentJ9"  instead  of  to  two 
ditfcrent  classes  of  citTuiis,  The  instrument  with  numerous  turns 
of  fine  wire  is  said  to  indicate  'intensity*  cnn*ents,  the  otlier  class 
to  inditrate  ' quantity'  currcnti?.  The?ic  two  old  names  survive, 
although  t!ie  Jalla*'ioiis  thtx>ry  whicli  ai^winned  that  there  were  two 
klDcIs  of  eurraiis  is  extinct:  tlie  term  'intensity  galvanometer'  is 
used  to  signify  an  instrunicnt  with  thousands  of  turns  of  thin  wire 
in  its  coil,  and  'quantity  galvanometer'— mi  instrument  with  few 
turns  of  thick  wire.  I  shall  name  the  two  varieties  'long  coil' 
and  *  short  njil'  galvanometers.'*  f 

Adnjinii>le  as  the  mathematieal  theory  of  galvanic  circuits  has 
proved  itself  in  it.s  fulbicas  and  precision,  it  does  not  supply  us  with 
any  satisfactory  physiral  concx^[>tion  of  the  jmlpable  dynamic  differ- 
ence in  the  resultant  galvanic  currents.  The  old  t^ruis,  whether 
accurate  or  not,  are  still  txmvenieiit  designations  of  the  aL*knowl- 
edged  differences  when  reference  Ls  had  to  ettects  nitlier  than  tcj 
arrangements.  I 

No  one  has  more  clearly  pointed  out  the  almost  constant  an- 
tithesis between  the  actions  of  ** static"  and  ** dynamic*'  electricity, 
than  Peltier  himself,  ** Static  electricity  is  duplex;  each  of  its 
forms  is  collected,  c-ontrolk^,  and  maintainetl  sc{>arately;  being 
manifested  only  in  the  state  of  isi>latinn  and  s(*pamtion:  these  forms 
arc  only  preserved  thus  separate  by  non-conducting  substances,  and 
thei  r  act  i  on  e  n  d  u  res  as  1  o  n  g  a  s  1 1 1  e  i  r  i  n  s  u  I  a  t  i  o  n .  Dy  nam  ic  electricity 
is  not  double;  it  cannot  l>e  sepanitcly  either  a>lJected,  controlled!, 
or  maintaioed;  l>eing  manifested  only  at  the  iastant  of  its  trans- 
mission through  ajnduetors  insulated  or  not;  for  continuous  effect 
it  is  new^ssary  that  the  prtxlucing  cause  be  continuous.  The  former 
collects  only  at  the  surfa<x%  being  tHpially  or  unc^jually  distributtnl 
therein  att^ording  to  the  form  of  the  surfiwc.     The  latter  is  projKi- 

*  Efft*tnc(t}f  and  AfntfuHixm,  By  FleeinLnif  JeiiJuin,  i6mo^  LondDtt  and  New 
York.  W3,  clmin  Iv,  tiwt  T,  p.  88» 

t  Btktne  work,  elmp.  xlll,  sccL  3,  i>.  HW. 

J  Pel  Her  from  cxpiL*rirtients  itht'  result*;  tif  whtcli  ht*  h«8  detaUerl)  cojitrtivprtcct 
the  uivlvt^rsality  of  Uie  luw  t»r  Ohm  und  flauBH,  Lhnt  iiaivjiiilc  ro^istanct'  In:  dirtx*Uy 
proiMjirlluriKl  to  tlie  letiMrtli  of  Uw  eondiifting  wire,  iind  inversely  proportioimJ  to 
ttie  area  t>f  lis  cro«f**Hwtlon.    iXttmjttr'.ii  Rendun^  Oct.  12,  183.5,  voK  1,  |>p.  2(13.  aiM,) 
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gated  equally  thrntigli  the  interior  of  conducting  bodies,  aud  in 
proportion  to  their  nuLsa  quit*i  irre^|ieetive  of  the  form  of  thdr 
sori'aees.  Two  IxKlies  elmrgfx!  with  the  same  kind  of  statie  elec- 
tricity, exhibit  mutual  re|>ulsioii;  wliile  if  charged  with  eoiitrary 
kinds  they  exhilnt  mutual  attraetton:  and  by  etintaet  establish  a 
complete  neutralization.  Two  eurrenti^  of  dynamic  eleetrieity,  in 
the  same  diretlioo  attract  eiieh  other;  in  opposite  directions  repel 
each  other:  the  contact  of  their  conductors  prixluceH  ncitlier  divis- 
ion nor  neutralization  ;  nor  does  any  external  tYimmunication  disturb 
the  current  in  a  closed  cirt^uit.  A  body  chargctl  with  either  kind 
of  static  electricity  exerts  no  action  but  attraction  on  a  neutral 
body;  it  indui-es  the  oppisite  electrical  state  on  the  portion  of  a 
body  approached,  re|>ellin^  its  own  kind  to  the  further  extremity. 
A  current  of  dynamic  electricity  produce?*  various  inductive  eflfects 
on  neighboring  Ixidie**,  as  tmnsvei'sc  niagnetimtion,  instantaneoas 
impulses  at  the  moment  ofl  any  change,  chemii-al  actions,  etc.  The 
former  find?!  an  equilibrium  of  lis  two  forms  in  very  uncfpial 
degrees  in  diU'ercnt  metals.*  Tfie  latter  finds  oidy  conducting 
jdirterenees  Ix'tween  the  metals;  and  is  not  affecte<I  by  other  cur- 
*  rents.  Tlie  former  is  feeble  or  intense  acrording  to  the  extent  of 
t?urface  on  which  it  is  awumulated;  and  manifests  its  ietmon  by  a 
igrc^ater  or  less  attractii»n  or  repulsion.  The  latter  exhibits  the 
^Btates  of  (|iiantity  —  rycasure*l  by  the  deflection  of  the  galvano- 
meter, and  of  intensity  —  measured  by  the  p<*wer  of  overcoming 
resistance  or  of  traversing  poor  coniluctr>rs.^' f 

Characteristimlly  rlifferent  fis  are  the  phenomena  thus  exhiVnted 
by  mechanit^l  and  chemical  electricitie.s,  (to  distinguish  which  wc 
htive  nnfortonatcly  no  satisfactory  expr£*ssions/)  almost  as  markfxl  — 
,  tiiongh  in  a  much  smaller  degree,  are  tlie  j>ecnliarities  of  galvatnsm 
^itself,  in  what  nmst  be  ctilled  its  vjuwing  states  of  tension.  And 
for  these  striking  differences.  Ohm's  n'lcljmtcHl  law  that  **the 
strengtii  of  the*  current  is  [)roj>ortional  to  the  electro- motive  force 
divided  by  the  conducting  n*sistanoe,"  aflords  no  more  intelligible 
ex[>lanation  than  it  d<ies  for  the  *|>eculiar  deijortment  of  so-t^dlcd 
**static"  eh'etrii'ity.      Indeed  Ohm's  fttniiula  represents  but  a  close 


•  PeUlc^r  nrst  rk»mnnKtnited  that  the  electric  capnclty  of  the  metalR  for  the 

ftRie  kJnd  froiji  a  ctmstAJit  sourpt*.  js  very  unequal:  thut*  zirio  takes  and  retJilns 

rmore   posHlvo   Ihnn    negiiUvt*   electricny,   whne  the   coutmry  Uikes  pluco   with 

copper:  fto  gold  \n  more  wjil  Uian  sIIvlt  or  platina  to  boeame  t*harg*?d  with  pusi- 

llvfl  electricity.    {fyjmp(rs  Jit^Tuius,  l*l'>,  voL  1*  pp.  JMJO  and  J70.) 

t  Annalfx  lU-  Chimiti  cl  de  Phf/xiqtte,  lHr»,  vol.  YxvM,  pp.  i'JMJS.  The  title  tif  thl» 
mniioir  Is  *'  ExperUiiental  researehei*  on  the  <iuantlMoHorHtiitie  and  dynamic-  u<jllun 
prtHhie«*d  hy  tht*  oxidation  oT  a  tnlUlj^rammo  of  zinc:"  and  the  unlhnr  arrives  <tt 
th*^  f'omilUBioD  that  tho  sUiUe  effects  arc  a*  the  squares  of  the  dyaiimlc  effects; 
or  oonvereely,  th*?  dynamic  iib  the  square  rootn  of  th*^  viatic,    'p.  44«J 
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approximation  to  tlie  actual  (nvt^  of  electrit^l  transmission;  and 
gives  lis  no  aect>unt  of  the  remarkable  fact  discovered  by  Henry 
that  the  magnetizing  power  of  a  cun-ent  actually  increases  with  the 
length  of  the  c*nnduetor,  up  to  a  C3ertaiii  point;  nor  of  his  other 
disiK>very,  the  "extni  current"  or  the  induction  of  a  current  upt^n 
iteelf.  Indeed  it  takes  no  tN-^nimnc^  of  any  of  the  nuraeruus  per- 
turbations dependent  on  the  ni"sterious  re-actions  of  electrical 
^*  induction.'' 


Note  a     (From  p.  1129.) 

THE   ELECTRO-MAQNETIC    TELEGRAPH, 

From  among  living  eye-witnesses  of  Henry *s  early  telegraphic 
experimeots  in  tlie  years  1831  and  1832,  the  following  may  be 
cited: 

Dr.  Orlando  Meads,  a  former  student  of  the  Albany  Academy, 
in  an  anniversary  diseour.se  commemorating  the  fiftieth  year  of  its 
existence,  thus  referred  to  the  ,S4'enes  lie  witnesseil  a  third  of  a  cen- 
tury before:  "The  older  students  of  the  Aciideray  in  the  years  1830, 
1831,  and  1832,  and  others  who  witnessed  his  ejcperiments  which 
at  that  time  excited  so  much  interest  in  this  city,  will  remember  the 
long  coils  of  wire  which  ran  circuit  uj>on  circuit  for  more  than  a 
mile  in  length  around  one  of  the  up|>er  rooms  in  the  Aaidemy,  for 
the  pur|Kise  of  illustnitiug  the  tact  that  a  galvanic  current  could  be 
transmitted  through  its  \vh<>lc  length  8o  as  to  excite  a  magnet  at  the 
farther  cud  of  the  line,  and  tlius  move  a  gteel  bar  which  struck  a 
bell.  This  in  a  scietitific  point  of  view,  was  tlie  demonstration  and 
accomplishment  of  all  that  wai5  required  for  tlie  magnetic  telegmph. 
-  -  -  Ijct  us  not  ibrgct  tliat  the  click  of  the  telegraph  which  is 
lieanl  from  every  joint  of  those  mystic  wires  which  now  link  to- 
gether every  city,  and  village,  and  post,  and  camp,  and  station,  all 
over  this  continent,  is  but  tiie  e«lio  of  that  little  bell  which  first 
sounded  in  that  upper  room  of  the  Academy/** 

On  the  same  f>ccjision,  the  Hon.  Alexander  W.  Bradford,  also  a 
former  pupil  of  the  Ac-ademy,  (who  finished  his  ami'se  at  the  Insti- 
tution and  left  it  in  1832,)  recalled  the  suspended  lines  of  insulated 
C!f>p]wr  wire  through  which  his  teacher  had  demonstrated  '*the 
magnetic  [mwer  of  the  gid  van ie  battery ;  and  years  before  the  inven- 
tion of  the  telegraph,  pro<:*lairaed  to  America  and  to  Europe  the 
means  of  communication    by  the  electric  fluid.      1  was  an  eye- 


•  "Illstoricnl   Discoursi?**:  on   thp  Celebration   of  the  Semt-Centcnnlftl  AddI- 
vereary  of  Lh«  Albany  Acjtdeiiiy^  Jiini«  33,  ISflS.    Proceetlinffn,  etc»  pp.  25,  EB. 
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witness  to  those  experiioents,  nnd  to  tlieir  eventual  (lemonstmtion 
and  triumph."  * 

Professor  Jumes  Hal!»  (in  tlie  same  year  in  wliieh  he  was  Presi- 
dent of  the  Ameriaui  A>sh!<K'iation  at  its  Allwmy  meeting,)  in  a  hotter 
addn^sed  to  Professor  J  [en n%  Jannarv  19,  1856,  relates  the  rireuin- 
stantx'^of  a  visit  to  the  Albany  Aeademy  in  August,  1H32,  on  which 
(Mxusion  he  was  shown  a  long  circuit  of  wire  al)out  the  walls  of  a 
larger  upper  room,  '*aml  at  *ine  termination  of  this,  in  the  recces  of 
a  window^  a  bell  was  Hxed,  while  the  other  extremity  was  tjonnected 
with  a  jralvanic  aj)j>anitns,  Yi>n  s1iow*hJ  us  tlie  maiuier  in  which 
the  Ijell  could  be  nuule  to  ring  hy  a  current  <if  eiti-tricity  transmitted 
through  this  wire;  and  you  renuirktNl  that  this  method  might  he 
^adoptetl  for  giving  nignals  by  the  ringing  of  a  l.>ell  at  the  distance 
of  many  miles  from  the  point  of  its  connection  with  the  gaU'anie 
apparatus.  All  the  circumstances  attending  this  visit  to  Albany 
are  fresh  in  my  recollection;  and  during  the  past  years  while  so 
nmeh  haa  been  eaid  rcs|»ecting  the  invention  of  elk'trie  telegraphs, 
I  have  often  hat!  mxusiou  to  mention  the  exhibition  of  your  eleilrio 
telegraph  in  the  Alljany  Acadejuy,  in  1832.'*  t 

Professor  Morse,  who  states  that  the  idea  of  an  electric  telcgniph 
first  occHirred  to  him  in  CK-tobcr,  1832,  cfjunuenced  experimenting 
on  this  <xiTK"eption  in  the  latter  part  tti'  1835*  The  following  is  his 
own  acrount  of  his  first  cxjierimcnts; 

"In  the  year  1835, 1  was  ai*pointe*l  a  professor  in  the  New  York 
Cit>'  Univei'sity,  and  about  tlie  month  of  NovemlKT  of  that  year,  I 
occupied  rtw^ms  in  the  University  buildings.  There  I  immtxliately 
eommenc^ed  with  very  limital  means  to  experiment  u[Kin  my  inven* 
tion.  My  first  instrument  was  made  up  of  an  i>ld  picture  or  canvas 
frame  fasteucxl  to  a  table,  the  wheels  of  an  old  wooden  chx'k  nnjved 
by  a  weight  to  carr\'  the  jiaper  forward^  three  wo<xlen  drums  u]K)n 
one  of  which  the  paj)er  wtm  wound  and  passed  over  the  other  two, 
a  wotxlcn  j>cndnlum  sus]»entlal  to  the  top  piece  of  the  picture  or 
eti'cti^hiug  IVame  and  vibrating  across  the  papei*  as  it  jiassed  over 
thec<*nter  wcwmIcu  drum,  a  jwucil  at  the  lower  end  of  the  pendulum 
in  am  tart  with  the  paper,  an  e!<_H'tn>niagnct  fastcnwl  to  a  shelf 
across  the  picture  or  stretching  fmme  oppr)site  to  an  anuature  made 
fast  to  the  pendulum,  a  fy|M:'-ruie  anil  tyj^M3  for  breaking  the  circuit 
on  an  endless  band  (c¥)mpcjsefl  of  ciirj>et-binding)  which  passed  over 
two  wooden  rollers  moved  by  a  wixxlcn  crank  and  <.*arried  forward 
by  points  projecting  from  the  buttum  of  the  rule  downward  into  Uie 
carpet-binding,  a  lever  with  a  small  weight  on  the  ufjper  side  and  a 


•  **ConrinM^moraHve    Address":    at   SemMTentenDial    Aunlversjiry    of   Albany 
Aautcmy,  Juno  '£i,  I80I3.    J*rwrf*dinff9^  cto.  p.  18, 

4  PubllBlK^d  In  riie  OnUfumian  R^ftart  for  l«57,  p.  Ofl, 
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tfKtth  projet'ting  tlownwaivJ  at  tme  t'ntl  np4*raU^l  on  by  the  type,  and 
a  metallic  furk  also  prujei'ting  downward  over  two  mercury-cups 
and  a  short  tnrcuit  of  wire  embraeiiig  the  helieci?  of  the  ele<'tro- 
luagnet,  eoonetled  with  the  j>osittve  and  negative  poles  of  the  bat- 
tery aiid  terminating  in  tlie  juercury-eups.  -  -  -  Early  in  1836, 
I  pnxmred  forty  feet  of  wire,  and  putting  it  in  the  cireuit  I  found 
that  iiiy  batter)"  of  one  cup  was  nut  siitlieient  to  w^ork  my  iostni- 
ment/*'*' 

The  Lii^t  ytatemeut  exhibits  a  singukir  uneoni^eiousness  of  the  real 
defect  of  his  reeeiviog  apparatus,  and  of  the  fact  that  no  number 
of  gjdvanic  cnp.s  woukj  have  sut!iee<l  **to  work  the  instrument'*  as 
then  con.strueted.  It  is  trne  {as  hi-st  ehown  by  Henry)  that  an 
'*  intensity"  battery  of  many  elements  is  recpiireti  to  operate  a  nuig- 
netie  telegraph  line;  but  (t^s  ahu  shown  l>y  him)  a  no  less  essential 
constituent,  is  an  **  intensity  ■■  magnet^  if  any  use  is  to  he  made  of 
the  armnture.  And  on  this  pi>int  Pnjfessor  Morse  secerns  never  to 
have  understotHl  the  vital  importxmee  of  Henry's  disooveries  to  the 
Bucceas  of  his  own  invention.  Had  he  employed  the  most  powerful 
of  then  existing  miignet*,  (Henry's  Yale  IVillege  magnet  of  1831, 
lifting  2,^J00  pt*und^^.  or  Henry's  Princeton  College  magnet  of  1834, 
lifting  3,500  pouiids,)  lie  would  still  have  found  neither  one  cup  nor 
one  thoasjind  cups  "suflieient  to  work  the  iustrument*'  through  a 
cirtMiit  of  fine  wire,  at  tlie  distant,  of  a  single  milcf  Although 
Professor  Morse  w^as  enal>led  therefore  to  oj>eratc  the  armatum  of 
liis  Sturgeon  magnet  throuj^l*  a  few  yards  of  w^ire,  it  is  certain  that 
his  experiment's  in  1836  were,  for  any  ^^;5rrcE/>/i/e  purpose,  an  abni- 
lute  failure  :^ — a  failure  as  complete  as  were  those  undertaken  by 
Barlow  in  1825,  The  relevancy  of  his  incidental  remark  as  in 
extenuation  —  **one  cup  wus  not  sufficient  to  work  my  instrument,'* 
may  tlierefore  l>e  appreciated. 

As  an  artist  of  repute,  Mr.  Morse  had  been  appointed  professor 
of  the  '*  Arts  of  Design/'  in  the  newly  established  New  York  City 
University,  in  the  autumn  of  1835;  but  with  any  literature  of  si'i- 
encc,  he  w^as  remarkably  unfamiliar.  He  therefore  very  natundly 
had  recourse  to  his  colleague  Professor  Ijefinanl  D.  Gale  (of  tlie 
cliair  of  chemistry)  for  neede<l  scientific  assistanee.  The  following 
is  Dr.  Gale's  acf(*unt  of  Morse's  original  invention; 

**In  tlie  wiuter  of  183G-*37,  Saumel  F.  B.  Morse,  who  as  well 
as  myself  was  a  professor  in  the  New  York  University,  city  of 


^ProAsssor  Morse's  deposltloD  tn  the  *'Baln  case/^  JS50. 

t " Electro-magrnets  of  the  urcalest  power,  «?v<?n  when  the  mo«t  encret  fU  i  i:- 
terlBi  are  em[»lcjyed,  utterly  cvase  to  net  wlu'n  they  urt*  wjimefUtl  by  conKsd.  rniie 
lengths  of  wire  with  the  bi^ttery.'*  iJ.  F.  DftnielJ*«  IntniduciiQn  k>  t/u  Sltuitf  vf 
Chemical  PhUomiphU'    -ntl  ed.  Hvo.    London,  1843»  chap.  Jcvl.  secrL  8S0«  p.l^d«) 
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New  York,  tfime  to  my  leoture  r(X>ni,  and  said  he  had  a  marhiiie  in 
his  lecture  room  or  studio  which  he  wished  to  show  nie,  J  acaim- 
panicd  him  to  his  room  aod  there  saw  rcstinji^j  on  a  table  a  single- 
pair  ^^alvaoie  battery,  nn  electro-itiagiiet,  an  arrangement  of  jKmeil, 
a  j^mper-tv>vered  roller^  jiiniun  wliecvls,  levers,  etc.  for  making  letters 
and  fignres  to  Ije  used  for  ending  and  receiving  wortls  and  sentences 
through  long  distances.  *  -  -  It  was  evident  to  me  th?^t  tlie 
one  large  cu[>-biittery  of  Morse  should  l>e  made  into  ten  or  fifteen 
enialler  on<^  to  innke  it  a  battery  of  intensity,  *  -  -  Aeeonl* 
ingly  I  substituted  the  battery  of  nvAny  enps  for  the  battery  of  one 
cup.  The  remaining  detect  in  the  Morse  machine  iis  first  seen  by 
me  was  that  the  coil  of  wire  around  tiie  jxiles  of  the  eknitro-magnet 
consisted  of  Imfc  a  few  turns  oidy,  wliile  to  give  the  greatest  projec- 
tile power,  the  nnmlwr  of  turns  should  be  incn^a'^ed  from  tens  to 
hundrcilsj  as  shown  In'  Professor  Henry  in  his  paj>cr  publishe<i  in 
the  American  Journal  of  iSeieiuXj  ISvJL  -  -  -  After  substi* 
luting  the  battery  of  twenty  cnjis  fcjr  that  of  a  single  cup,  w^e 
added  some  hundred  or  more  turns  to  tlxe  coil  of  wire  around  the 
poles  of  the  magnet,  and  sent  a  message  through  200  feet  of  eon- 
ductois;  then  through  1  »()(¥)  feet.''* 

After  many  trials  at  recMjrding  numbers  by  zig-zag  markings 
counted  in  groups  separated  by  a  span*,  a  continuous  dispateh  was 
for  the  fii-st  time  etfectcd  on  the  2d  and  4th  of  September,  1837,  in 
the  fijrm  of  V-shafied  lines  inscrllx?d  on  tlic  pajKT  fillet,  to  the  fol- 
lowing effect:  ^*2I5  — 36  — 2— 58— 112— 04  — 01887:''  which 
mi^sage  as  interpreted  by  a  numberefl  vocabulary  fr^im  whirh  it  was 
conipilt'd,  expressed  the  plirase  ** successful  experiment  with  tek»- 
graph,  St^pteniber  4,  1837/'t 

AlKiut  a  month  later.  Professor  Morse  filed  in  the  Ignited  States 
Patent  Office  a  ** Caveat/*  signed  Octolx^r  8d,  1837,  comprising; 
"Ist,  a  system  of  signs  by  which  nnmlicrs  and  consequently  w^ords 
and  sentences  are  signified ;  2*1,  a  set  of  type  adapt wl  to  regulate 
and  communicate  the  signs,  with  cases  for  (Hnivenient  keeping  of 
the  type,  and  rules  in  which  to  set  up  the  ty|>e ;  3dj  an  apparatus 
called  a  port-rule  for  regiilating  the  movement  of  the  ty|:M:'-rules, 
which  rules  by  UKians  of  the  tyjie  in  tlieir  turn  regulate  the  times 
and  intervals  of  tlie  passage  of  ek^trieity;  4th,  a  register  which 
re<?ordB  tJie  signs  pc  rmaneutly  ;  5th,  a  dictionary  or  vociibulary  of 

•  Memorial  of  &  K  B.  Morse.    8vo.    WftfihingUm,  l»r5,  pp.  15-17. 

t  A  ftMy«lmUo  of  this  1\r^l  *' suoL-efflful  experiment*'  wa«  published  in  Hit*  New 
York  Journal  of  C\tmmrrrr.,  for  Thursday,  Sept.  7th^  l*??;.  and  was  reproduce*!  In 
VulCs  American  Slectro-MagftieiUy  Tft^graph.  Svo,  Ph n nde I |ihla,  1845,  p.  75.  The 
dute,  September,  1837,  Is  ficcordltigly  that  of  the  reduction  of  Mi>r»«'H  telegpftpb  to 
m-  practical  ope  ml  Ion, 
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wonls  iHimljered  and  adapt cj<l  to  tliis  system  of  teleqjraph ;  6tli, 
modes  of  liiyirig  the  ronductors  to  preserve  them  inmi  injury.- * 

A  new  and  improved  traasniittintij  and  n^.^jrdiiig  apparatus*  was 
comj>leted  for  Professor  Morse,  by  his  partner,  Mr,  Alfred  Vail,  of 
the  Speedwell  Iron-wt»rks,  near  Morristowii,  N,  J,  at  the  close  of 
the  year  LS37;  and  eiirly  in  Juniiury,  1838,  Profei«4:>r  Morse  fin^t 
discarded  tlie  numeral  si^ns  for  words^  and  employed  a  true  alpha- 
bet of  "dots  and  dashes.**  The  iirst  exhihition  of  an  alphalx*tie 
record  of  wojxls  and  sentences  took  plaei-  in  the  New  York  City 
University',  January  24th,  1838,  throu^li  ten  miles  of  wire  wound 
oo  reels.  The  New  York  Jounml  of  Commerce ^  in  a  notice  of  this 
performance,  remarked:  ''ProfesHu*  Morse  has  recently  improved 
on  his  mode  of  marking,  by  which  he  cjin  disj>ense  altogether  witli 
tlie  telegraphic  dictionary,  using  letters  instciid  nf  numbc^rs.' '  *  The 
biographer  of  Morse  dcsignatt^  the  dispatch  transmitted  thiT>ugh 
the  wires  on  this  occasion,  **  the  first  seithmee  that  was  ever  recorded 
by  the  telegmplu^f 

An  appliration  for  a  patent  (signed  by  Professor  Morse,  April 
7th,  1838,)  was  filcfl  in  the  Patent  Office;  and  in  adtlition  to  the 
several  parts  descrilicd  in  tlie  earlier  Caveat,  this  application  included 
the  new  system  of  alphabeticsymlHjls,  and  the  "  relay '*  of  successive 
electro-magnetic  cinaiits.  At  his  own  rci^uest,  the  grant  of  the 
patent  was  suspended  until  he  sljould  have  made  a  visit  to  Europe: 
and  itwiis  not  issued  till  June  20th,  1840.  On  his  return  from  his 
European  tour,  Professor  Morse,  in  May,  1835^*,  sought  an  interview 
with  Heniy  at  Princf^ton,  from  which  he  receive<l  much  enouirage- 
ment:  having  thediHercnccs  l>ctween  the  "quantity"^  and  "intensity'* 
magnets  fully  explained  to  him^  and  Ic^irniug  from  that  cautious 
investigator  that  he  was  aware  of  no  oljstacle  to  the  magnetization 
of  soft  iron  '*at  the  distance  of  a  hundred  miles  or  more*'  from  the 
battery.  J 

During  the  long  hnd  weary  inter%^al  in  which  Professor  Morse — 
with  hope  deterred  ^ — was  unavailingly  prosecuting  his  memorial  to 
Congress  for  assistance,  he  receiveil  from  Henry  the  following 
frieudlv  and  inspiriting  letter: 

*^ Princeton  College,  Feb.  24,  1842. 
'^My  dear  Sir:  I  am  [vieased  to  learn  that  you  have  again  peti- 

tionetl Congress  in  reference  to  your  telegraph;  and  I  most  sincerely 
hope  you  will  succtx^d  in  convint-ing  our  Representatives  of  the 
importance  of  the  invention,     -     -     -     Science  is  now  fully  ripe 


•  New  York  Journnl  of  Chmm^-ce  of  Jatumry  auh,  i888» 

*  Prtme'B  Li/e  of  Morse,  8vo.    New  York,  1875,  p.  331. 
t  Prime's  Life  o/  ^orw,  cha|>,  x.  pji.  421  ♦  422, 
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for  this  application,  and  I  have  not  the  least  doubts  if  proper  means 
be  afforcledj  of  the  perfect  success  of  the  invention.  The  idea  of 
traiisraitting  intelligence  to  a  distance  by  meaos  of  eleotric;^!  aetion 
has  been  suggest«l  by  various  persons,  from  the  time  of  Frankiin 
to  the  present;  but  until  within  the  last  few  yeai's,  or  since  the 
principal  disccweries  in  eleetro-magnetisra,  all  attempts  to  reduce  it 
to  ppiictice  were  necessarilif  immiccemful.  The  mere  suggestion 
however  of  a  scheme  of  this  kind^  is  a  matter  for  which  little 
credit  can  be  claimed,  since  it  is  one  which  wf>uld  naturally  arbe  in 
the  niind  of  almost  any  person  familiar  with  the  pheuomena  of 
electricity:  but  the  bringing  it  forwanl  at  the  jjro|>er  moment  when 
the  developments  of  science  are  able  to  furnish  the  meiiiis  of  certain 
sucoesSj  and  the  devising  a  plan  for  carrying  it  into  practiml  ojier- 
atioDj  are  the  grounds  of  a  just  claim  to  scientific  reputation  as  well 
as  to  public  patronage.  Alnjut  the  stmie  time  with  yourself,  Pro- 
fessor Whe^itstone  of  London^  and  Dr.  Hteinlieil  of  Germany,  pro- 
posetl  plans  of  the  eletto>-magnetic  telegraph;  but  these  differ  as 
'  much  from  yours  as  the  uatureof  the  ct^mmon  principle  would  well 
permit;  and  unless  stime  essential  improvements  have  lately  been 
nmde  in  these  European  plans,  I  should  prefer  the  one  invented  by 
yourself. 

*'With  my  best  wishes  for  your  success,  I  remain  with  much 


esteem, 


"Yours,  truly, 


"Joseph  Hexry," 


"This"  says  Morse's  biographer,  "was  the  most  encouraging 
comraunication  Professor  ilc>rse  received  during  the  dark  ages 
Ix^tween  183^  and  1843/'*  And  appended  to  his  memorial,  it  was 
undoubtedly  iuflucutial  in  enlisting  a  more  favorable  attention  to 
the  un familiar  proje<^^?t  of  an  electro-magnetic  telegraph.  In  Det^m- 
ber  of  the  same  year  a  bill  appropriating  thirty  thousand  dollars 
for  testing  the  system  invented  l>y  S.  F,  B,  Morse,  was  reported 
in  the  House  of  Representatives  by  the  Hon.  C.  G.  Ferris  of 
New  York ;  passing  that  body  February  23rd,  and  the  Seriate 
about  a  week  later — ^  March  3d,  1843,  on  tlie  eve  of  the  close  of  its 
session  i  * 

Under  the  appropriation  thus  secured,  a  line  of  four  wire.s  was 
extended  from  Washington  to  Baltimore,  a  distance  of  40  miles; 
and  on  the  24th  of  May,  1844,  the  first  message  was  satisfactorily 
transmittal  lietween  the  two  cities.  The  rapid  success  of  the  tele- 
graph soon  stimulated  competition ;  and  before  many  years  elapsed, 
a  series  of  resisting  litigations  was  tlie  natural  consequence. 


S5 


•  Prlmc'15  Life  qf  Morae,  cbafL  x.  p.  423. 
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Henry  summoned  to  testi^*  as  to  the  c*ondition  of  tel^:raphic 
ecience,  as  well  as  to  his  own  experimental  researches,  previous  to 
Morsels  invention,  was  compeUcd  to  give  evidence  which  did  not 
sustain  entirely  the  theory  of  the  a>mpla!nants,  and  therefore  did 
not  satisfy  tlieir  very  broad  pretensions;  though  it  did  tend  to 
establish  Professor  Morse's  just  claims  to  originality.  This  account 
can  best  \^  given  in  Henry *s  own  statement; 

*' A  series  of  controversies  and  lawsuits  having  arisen  between 
rival  claimants  for  telegrapliic  patents,  1  was  repeatedly  appealed 
to^  to  act  as  expert  and  witness  in  sucJi  cases.  This  I  uniiorraly 
declined  to  do,  not  washing  to  be  lu  any  niaiuier  involved  in  these 
litigations,  but  w^as  finally  corapelledy  under  legal  process,  to  return 
to  Boston  frnra  Maine ,  whither  I  had  gone  on  a  visit,  and  to  give 
evidence  on  the  subject.  My  testimony  was  given  w^ith  the  state- 
ment that  I  was  not  a  willing  witness,  and  that  I  labored  under  the 
disadvantage  of  not  having  access  to  my  notes  and  pa|jers,  which 
were  in  Washington,  That  testimony  however  I  now  reaffirm  to  be 
true  in  every  ea^ntial  particular.  It  w^as  nnimpeached  before  the 
court,  and  exerc^ised  an  influence  on  the  final  decision  of  the  ques- 
tion at  issue,  I  was  called  uj>on  on  that  occasion  to  state^  not  only 
what  I  had  published,  bnt  what  1  hiul  done,  and  w^hat  I  had  shown 
to  others  in  regard  to  tlie  telegraph.  It  was  my  w^ish,  in  every 
statement,  to  render  Mr.  Morse  full  and  scrupulous  justice.  While 
I  wns  constrained  therefore  to  state  that  he  had  made  no  discove- 
ries in  science,  I  distinctly  declared  that  he  was  entitled  to  the  merit 
of  combining  and  applying  the  discoveries  of  others,  in  the  inven- 
tion of  the  best  practitnl  form  of  the  magnetic  telegraph.  My 
testimony  tended  to  establish  the  fact  that  though  not  entitled  to 
the  exclusive  use  of  the  electro-magnet  for  telegraphic  purposes,  he 
was  entitlal  to  his  particular  machine,  register,  alphaliet,  itc.  As 
this  however  did  not  meet  the  full  requirements  of  Mr.  Morse's 
comprehensive  claim,  I  c<3nld  not  bnt  be  aware  that,  while  aittnng 
to  dejKxse  nothing  but  truth  and  the  whole  truth,  -  -  -  I  might 
expose  myself  to  the  possible,  and  as  it  has  proved,  the  actual, 
flanger  of  having  my  motives  misconstrne^l  and  my  testimony  mis- 
repnisented.  But  I  can  truly  aver  that  I  had  no  desire  to  arrogate 
to  myself  undue  merit,  or  to  detract  from  tlie  just  claims  of  Mr. 
Mor^/** 

From  this  time,  Professor  Morse  seeme+l  to  regard  Henry  with 
the  jealous  eye  of  a  rival,  as  if  holding  him  disposed  for  jiurposes 
of  self-aggmndizcment  to  detract  from  liis  own  merit  as  projector 
of  tlie  telegraph.     After  years  of  preparation,  he  had  completed 


*  SmUhmmian  Jteport  for  18&7,  ppu  87,  88L 
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and  signed  in  December,  1853,  and  in  Januarj"  of  1855,  under 
the  ill-atl vised  promptings  of  interested  supporters,  caused  to  be 
pnblished  in  a  pamphlet  of  96  pages,  an  elaborate  and  artfully 
eontrivel  attack  uiK>n  Henry's  character  as  a  s^-ieuti tie  explorer,  and 
BB  a  trustworthy  man;  undertaking  the  hazardous  task  of  exposing 
**the  utter  non'reliahUUi/  of  Henry's  testimony."  In  this  assiiult  — 
BO  unfortunate  for  liis  own  reputation,  (if  not  for  caudor,  at  least 
for  intelligence,)  he  aunouneed: 

"  1st,  I  certainly  shall  show  that  I  have  not  only  manifested  every 
dispo^sition  to  give  due  cretlit  to  Pi^ofessor  Henry,  but  under  the 
hasty  impression  that  he  deserved  credit  for  discoveries  in  science 
bearing  up«:m  the  telegraph,  I  did  a^^tually  give  him  a  degree  of 
credit  not  only  beyond  what  lie  had  received  at  that  time  from  the 
scientific  world^  liut  a  degree  of  credit  to  which  siil>serjuent  research 
I  has  proved  him  not  to  be  entitled.  2d.  1  shall  show  that  I  am  not 
indebted  to  him  for  any  discovery  in  science  l>earing  on  the  tele- 
graph, and  that  all  discoveries  of  principles  having  this  bearing 
were  made  not  l)y  Professor  Henry,  but  by  otliers  and  prior  to  any 
experiments  of  Professor  Henry  in  the  science  of  electro-magnctiem. 
3d.  I  shall  further  show  that  the  claim  st't  up  for*  Professor  Henry 
to  the  invention  of  an  important  paii  of  my  telegraph  system,  has 
no  validity  in  fact."* 

Neglecting  entirely  the  fii"st  allegationj — as  a  iufficient  answer  to 
the  second,  Henry  simply  appt^alt^  to  the  unimiJeachable  testimony 
of  Dr.  Gale,  who  certainly  had  a  much  more  precise  knowledge  of 
Professor  Morse's  early  exf>eriments  and  apparatus  than  the  inventor 
himself.  And  in  reply  to  the  thii-d  allegation,  driven  in  selfKlefence 
to  the  unusual  step  of  self-assertion,  Henr>^  presented  to  the  Regents 
for  their  adjudication,  the  evidences  of  his  discoveries  and  of  their 
respective  dates  of  application  and  j»romylgation,  t 

Professor  Gale,  who  still  preserved  a  faithful  friendship  for  his 
former  colleague,  yet  in  the  interests  of  truth  did  not  hesitate  to 
renew  Ids  former  testimony  to  tlie  vital  bearing  of  Henry's  researches 

*  A  JChtfence  againH  ihe  ir^wioua  dedtu^iona  drawn  from  (he  DeposUion  c/  Prqfefaor 
Hetiry.    New  York»  18.55,  p.  fl. 

t  A  select  conuiiIttf''<3  appolDted  bjr  the  Board  of  Regents  to  Investl^te  the 
Impntatlotut  nwdo  by  this  remarkable  asaiiult— ugaltist  the  truthfkilne««s  of  their 
Bperotary.  after  a  careful  examination  of  till  llic  fvldcnros  presented  or  aooessllile, 
8ubijiittc-d  th rough  liA  chairman,  President  Fellon  of  FlarA'ard  University,  a  very 
able  and  (»xhau«tlve  report,  Iti  whk'h  lh(*  tenor  of  the  pampblet  l«  ehnruclfrUed 
as  **a  dlftlngenuouB  pieee  of  soph Utlcal  argument/'  and  the  conclusion  Is 
aniiouneed,  'Hbat  Mr.  Morse  has  fulled  to  substantial*?  any  one  of  the  eharpest  he 
has  made  against  l*rofeiisor  I!enr>\  althouiLih  the  burden  of  proof  !ay  upon  him; 
and  that  all  the  evldentm— Ineluillng  the  unbia&ed  adminsicmR  of  Mr,  Morse  him- 
self, {%  on  the  other  side.  Mr.  Morse's  charges  not  only  remain  unproved,  but 
they  are  positively  dlsi>roved.'*    {NtnUhmnian  Rrport  for  lii57,  pp.  8H-98.) 


388 


MBMOEIAL   OF   JOSEPH    HENRY. 


on  the  success  of  the  telegraph ;  jmd  be  frankly  r^ponJed  to  Henrys 
inquiry  in  the  following  IcttiT : 

'^WASHrNGTOX,  D.  C,  April  7,  1856. 

"Sir:  In  reply  to  your  note  of  the  3d  instant,  respecting  the 

Morse  telegraph,  asking  me  to  state  definitely  the  condition  of  the 
invention  when  I  first  saw  the  appamtas  in  the  winter  of  1836,  I 
answer:  This  apparatius  was  Morse's  original  instrument,  usually 
known  as  the  type  apjiaratus,  in  which  the  ty|x*s,  set  up  in  a  com- 
posing stick,  were  run  through  a  circuit  breaker,  and  in  w^hich  the 
battery  was  the  cylinder  battery,  wnth  a  single  pair  of  plates.  This 
arrangement  also  had  another  peculiarity,  namel}',  it  was  the  electro- 
magnet useil  by  Moll,*  and  shown  in  drawings  of  the  older  works  on 
that  subject,  having  only  a  few  turns  of  wire  in  tlie  coil  which  sur- 
rounded t  he  poles  or  arms  of  the  magnet.  The  spareeness  of  the  wires 
in  the  magnet  coils  and  the  use  of  tbe  single  cup  battery  w^ere  to  me, 
on  the  first  look  at  the  instrument,  obvious  marks  of  defect-,  and  I 
accordingly  suggested  to  the  Professor,  without  giving  my  reasons  for 
so  doing,  that  a  battery  of  many  pairs  should  be  substituted  for  that 
of  a  single  pair,  and  that  the  coil  on  each  arm  of  the  magnet  should 
be  increased  to  many  hundred  turns  each;  which  experiment,  if  I 
remember  aright,  was  made  on  the  same  day  with  a  battery  and 
wire  on  hand,  iurnislied  I  believe  by  myself,  and  it  was  found  that 
while  the  original  arrangement  would  only  send  the  electric  current 
through  a  few  feet  of  wire,  say  15  to  40,  the  motlifieil  arrangement 
would  send  it  through  as  many  hundred.  Although  I  gave  no 
reasons  at  the  time  to  Professor  Morse  for  the  suggestions  I  had 
proposed  in  modifying  the  arrangement  of  the  machine,  I  did  so 
afterwards,  and  referred  in  my  explanations  to  the  paper  of  Pro- 
fessor Henry,  in  the  1 9th  volume  of  the  American  Joumcd  of  Sd- 
encej  jwige  400  and  onward. 

*^At  the  time  I  gave  the  suggestions  above  numed.  Professor 
Morse  ^vn3  not  familiar  witli  the  then  existing  state  of  the  science 
of  electro-magnetism.  Had  he  been  so,  or  had  he  read  and  appre- 
ciated the  paper  of  Henr\%  the  suggestions  made  by  me  would 
naturally  have  oocurretl  to  his  mind  as  they  did  to  ray  ow^n.  But 
the  principal  part  of  Morse's  great  invention  lay  in  the  meclianical 
adaptation  of  a  power  to  produce  motion,  and  to  increase  or  relax 
at  will.  It  was  only  necessar}'^  for  him  to  know  that  sucli  a  power 
existed  for  him  to  adapt  mechanism  to  direct  and  control  it.  My 
suggestions  were  made  to  Professor  Morse  from  inferences  drawn  by 
riding  Professor  Plenty's  paper  above  alluded  to.    Professor  Morse 


•[More  correctly,  the  majpiet  ofSTUBOSON.] 
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professed  great  surprise  at  the  contents  of  the  paper  when  I  showed 
it  to  him,  but  cspc^cially  at  the  remarks  on  I)r,  Barlow^s  results 
respecting  telegraphing,  which  were  new  to  hinij  and  he  stated  at 
the  time  that  he  was  not  aware  that  any  one  had  even  conceived 
the  idea  of  iLsing  the  magnet  for  suvh  purposes. 

"With  sentiments  of  esteem,  I  i-emain,  yours  truly, 

*a..  R  Gale. 
"  Prof.  Jos,  Henby,  Seerdury  of  the  Smithsonian  Institution.** 

A  simple  retl^rence  to  published  documents,  abundantly  estab- 
lished  the  indisputable  originality  anil  priority  of  Henry's  successful 
researches;  and  eonelasively  exposed  the  falsity  of  Proiessor  Morse's 
remaining  allegtition^.  The  following  summary  from  the  historic 
evidence,  as  stated  by  Henry  h i nisei f^  is  certainly  (in  the  language 
of  the  rN>mmittee  of  the  Regents)  "within  what  he  might  fairly 
have  claimed ;" 

'^From  a  careful  investigation  of  the  history  of  elec^tro-magnet- 
ism  in  its  connection  with  the  telegraphy  the  following  facte  may  be 
established : 

*'l.  Previous  to  my  investigations  the  means  of  developing 
magnetism  in  soft  iron  were  imperfectly  understood,  and  the  electro- 
magnet which  then  existed  was  inapplicable  to  the  transmission  of 
power  to  a  distance, 

"2,  I  wa^  the  first  to  prove  by  actual  experiment  that  in  order 
to  develop  magnetic  jxiwer  at  a  distance,  a  galvanic  battery  of  inten- 
sity must  l>e  employed  to  project  the  current  through  the  long  con- 
ductor, and  that  a  magnet  surrounded  by  many  turns  of  one  long 
wire  may  be  used  to  receive  this  current. 

*^3.  I  wm  the  first  actually  to  magnetize  a  piece  of  iron  at  a 
distance,  and  to  call  attention  Uy  the  fact  of  tlie  applicability  of  my 
experiments  to  the  telegraph. 

"  4*  I  was  the  first  to  actually  sound  a  bell  at  a  distance  by  means 
of  the  electro- magnet, 

"5.  The  principles  I  had  developed  were  applied  by  Dr.  Grale 
to  render  Morse's  machine  eifective  at  a  distance, 

"The  results  liere  given  were  among  my  earliest  experiments;  in 
a  scientific  point  of  view  I  considered  them  of  much  It^^s  rmpor- 
tanee  than  what  I  subsequently  accomplished ;  and  had  I  not  been 
called  upon  to  give  my  testimony  in  regaixi  to  them,  I  would  have 
fiuifered  them  to  remain  without  calling  public  attention  to  them,  a 
part  of  the  history  of  science  to  be  judged  of  by  scientific  men  who 
are  the  best  qualified  to  pronounce  upon  their  merits.''  * 


*  9milhs<mian  Report  fbr  1887,  p.  HNS. 
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NoiR  D.     {From  p.  230,) 
henby's  mutiple-coil  magxet. 

Professor  M.  Faratlay,  in  the  first  series  of  his  "Experimental 
Researehe-s  in  Eleetricity,' '  ootnmeneing  in  the  latter  part  of  1K31, 
employiJ  for  the  magnet  by  which  he  made  hii^  most  importint  dis- 
covery ^ — Hiat  of  niagneto-eleetricity, — the  multiple  coil  of  Henry. 
He  thtiii  dt¥.cribcs  it:  '^  A  welded  ring  was  made  of  soft  round  l>ar- 
iroo,  the  metal  teing  seven-eighths  of  an  int^h  in  tliickiiess,  and  the 
ring  six  inches  in  external  tliameter*  Three  helices  were  put  around 
one  part  of  this  ring,  caeli  eonkiining  ahout  twenty-four  feet  of 
copper  wire  one-twentieth  of  an  inch  thick:  they  were  insulated 
from  the  iron  and  each  otiier,  and  ,'Niiperp^sed  in  the  manner  before 
deseril)ed**  They  could  be  used  sepai-ately  or  arrangetl  together, 
Oo  the  other  part  of  the  ring  about  sixty  feet  of  similar  c^opjKT  wire 
in  two  pieoes  were  applietl  io  the  same  manner.  -  -  -  There  is 
no  doubt  that  arraugments  like  tlie  magnets  of  Professors  Moll, 
Henry,  Ten-Eyek,  and  otiiers,  in  which  as  many  as  2,000  pounds 
have  been  lifted,  may  l)e  used  for  tliesc*  experiments."  f 

Henry^s  war n\  friend  —  Dr.  Roljcrt  Hare  of  Philadelphia,  (P*ro- 
fessor  of  Chemistry  in  the  University  of  Pennsylvania,)  who  early 
repeatetl  his  magnetic  ex jjeriments,  says  in  a  letter  to  Mr.  Sturgeon, 
date<l  April  5,  1832:  **As  soon  as  I  heard  of  the  wonderiul  mag- 
net of  Professor  Henry,  I  repeated  his  experiments  with  copper 
wire  varnished  as  al)ove  descrilxH.1;  and  I  have  recently  made  a 
magnet  by  means  of  fM>pper  wire,  shellac  varnish,  and  i>a|>er  sur- 
rounding the  iron, — ^whicfi  in  proportion  to  its  weight,  holds  more 
than  his*  It  weighs  1 7  pounds,  and  has  held  783  pounds.  It  is 
furnished  with  fourteen  coils,  of  sixty  feet  each/** J 

Professor  N,  J.  Callan,  of  the  College  of  Maynooth,  Ireland,  in 
1836,  giving  an  aocount  of  his  "new  galvanic  battery"  remarks 


•[In  his  preceding:  electrical  IndntHIon  c^Jils,  Professor  B'araday  eioployod 
♦"twelve  hcltcea  Buperposcd^  each  coDtnlinling  an  average  length  of  wire  of  27  feci, 
and  all  In  the  same  direction/^  Of  these,  i^lac  were  connected  by  their  extremities 
with  the  toatiory  —  for  the  primary  current,  and  the  alternate  six  were  gatlier^ 
by  Lhelr  extremities^  tot  testing  the  secondary  or  Induct  current.] 

t  Phil,  7Yan3,  i?oy.  Soc,  Kov.  21. 1831,  vol.  cxxil.  sect*.  27  iind  57;  pp.  131, 198.— Alto 
Sx^terimmtal  Researches^  etc.  8vo.  London^  1839,  voL  I.  pp.  7,  15.  At  Ihc  Ume  this 
was  written,  the  onty  eloctro-inai^et  In  existence^ even  approach) tig  the  Itnini; 
power  Rtftteti,  was  the  Yale  College  magnet  of  Hesry.  Nor  hud  any  other  experi- 
menter }ippn*xlmule<l  within  a  tenth  of  this  magnetic  attraetloa.  And  it  U  note- 
worthy that  Professor  Faraday  adopted  very  prtx?laely  the  ch&racter  of  coll 
originated  and  recommended  by  Henry «  and  did  not  adopt  tbo  stncle  OoU 
employed  hy  Professor  Moll. 

t  Sturgeon's  AnnaJU  qf  IHeetrieiijf,  etc.  Oi:L  163&,  vol.  L  p,  10. 
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that  **it  rendeird  powerfully  magnetic  an  electro- majo^net  on  which 
were  coiled  39  thiek  copper  wires,  each  alx*ut  35  feet  long/^  * 

The  only  subsequent  extension  of  Henry's  results  worthy  of 
note,  is  that  made  hy  the  ingi^nious  English  physicist  Joule*  It 
had  been  found  tlmt  the  maxinuini  attractive  force  of  the  electro- 
magnet is  exhilntal  near  its  surface,  and  that  an  enlargement  of 
the  iron  does  not  correspondingly  enhance  its  magnetic  power.f  If 
we  adopt  the  eonoeption  of  Coulomb  and  of  Wel>er  that  the  con- 
st ituent  molecules  of  the  iron  are  each  independent  jTermanent  mag- 
nets,  this  variation  of  magnetic  force  in  a  large  ii"on  bar,  receives 
an  easy  explanation ;  sinw  the  middle  portion  of  the  bar  is  not  only 
less  eoereal  by  the  surrounding  coil, J  but  is  powerfidly  impi^ased 
by  the  opposite  induction  of  the  outer  belt  of  pohirizetl  molecules. 
While  therefoi'e  we  sh*)uld  €i  priori  expect  tlie  aggregate  attractive 
force  to  increase  with  the  size  of  the  bar,  (L  e,  the  cross-section  or 
end-surface  of  the  poles,)  we  find  that  this  very  ejctension  ocscasions 
a  large  amount  of  neutralization  by  the  interior  opposite  magnet- 
ism; such  depolarization  being  obviously  the  tM^ndition  of  least 
constraint.  § 

Acting  on  the  theory  that  the  power  of  the  magnet  would  dejjend 
on  the  extent  of  efficient  jiolar  surfiice,  and  at  the  same  time  on  the 
propinquity  of  tlie  electric  coil,  Joule's  highest  magnetic  triumph 
consistjed  in  giving  a  greatly  increased  depth  to  the  horse-sh(Hi,  (as 
though  a  vast  number  of  small  horse-shoes  were  laid  side  to  side 
and  c^raented  together,)  without  an  increase  of  its  width;  the  former 
dimension  excelling  the  latter  many  times:  s*i  that  the  two  poles 
presented  a  pair  of  long  narrow  parallel  surfaces  close  together, 
hounding  a  long  trougli  or  gutter.  And  the  addition  of  the  oblong 
armature  gave  the  whole  tlie  general  appearand  of  a  tul>e.  The 
author  thas  descTibes  its  c^mstruction :  **  A  piece  of  cylindrifral 
wrought-iroOj  eight  inches  long,  had  a  hole  one  inch  in  diameter 
bored  the  whole  length  of  its  axis;  one  side  was  then  planed  until 


•  JD.  it  JSr.  i%iL  Mag.  Bee.  1836,  voL  ix.  p.  475. 

t  Barlow  had  dmwn  the  contihii^lon  from  Mr  own  ezpertinetits,  ibat  tbe  mo^;* 
nelte  i>ower  of  Iron  resides  entirely  at  the  surface,  and  iJi  Irreapectlve  of  inattR. 

I  The  direct  action  of  the  plectrie  circuit  In  the  coU  would  probably  not  be 
aenslbly  less  on  tbe  Interior  than  on  the  est^^rlor  of  a  large  Iron  core;  but  Its 
polarising  energy  must  necessarily  be  largely  expended  In  coercing  the  bomoto 
gOQi  direction  of  the  nearc#jt  outer  layers  of  molecules,  leaving  the  Interior  maM 
more  under  tbe  immediate  inductive  Influence  of  Its  girdle  of  magnets. 

jl  Having  this  in  view  Joule  (In  imitation  of  Coulomb's  faggot  of  thin  magnets) 
employed  with  success  a  bundle  of  wires  for  th©  electro-magrtetle  core,  (Stur- 
geon's Annals^  etc  July.  1^19^  vol.  Iv.  pp.58-aL)  It  is  evident  also  flrom  the  above, 
tliBt  the  removal  of  the  central  portion  of  the  Inner  core.  In  other  word*  the 
employnnent  of  &  tube  of  certain  thickness,  In  place  of  tbe  solid  iytit,  would  actu- 
^iy  increaae  tbe  resultant  power  of  the  magnet>  with  a  dimlnf shed  mass  of  Iron. 
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the  hole  was  exposed  sufficiently  to  separate  the  'poles'  one-third 
of  an  itieh.  Another  pieee  of  iron  also  eight  inches  long  was  then 
planed,  and  being  secured  Mith  its  face  in  contact  with  tlie  other 

1)laned  surface,  the  whole  was  turned  into  a  cylinder  eight  inches 
ong,  three  inches  and  thre<.*-quartcrs  in  exterior — and  one  inch 
interior  diameter,  Tlie  larger  piece  was  then  covered  with  calico, 
and  wound  with  four  copper  wires  (covered  with  silk)  each  23  feet 
long  and  one-eleventh  of  an  inch  in  diameter; — a  quantity  which 
was  just  sufficient  to  hide  the  exterior  surfacej  and  entirely  to  fill 
the  inside  hole."*  This  magnet  weighing  without  wire  but  15 
pounds,  lifted  2,090  pounds. 

Joule  suljsequently  raade  another  magnet  still  deeper,  or  longer  in 
its  tubular  extent ;  the  grooved  iron  with  its  elose^l  armature  being 
not  unlike  a  gun-barreL  The  length  of  this  soft-iron  cylinder  wa5 
two  feet;  its  external  diameter  about  one  inch  and  a  half,  and  its 
internal  diameter  a  half  inch:  the  weight  of  the  grooved  magnet 
being  6  pounds  1 1  ounces,  and  that  of  its  armature,  3  p<:)unds  7 
ounees,  A  tapper  rod  three-eighths  of  an  inch  thielc  was  bent  once 
around  each  side  of  the  tube,  or  elongated  pole.  With  a  battery  of 
8  cells  of  two  scpiare  fet^t  each  (16  sfpiare  feet)  arranged  as  a  single 
pair,  a  lifting  iK)wer  of  1,350  pounds  was  induced.  The  single  thick 
copjier  rod  having  then  been  replaced  with  a  bundle  of  60  copper 
wires,  each  one-twenty-fifth  of  an  inch  thick,  the  magnet  lifted 
1,856  pounds,  Thia  remarkable  succei>s  of  the  ** multiple  coil*'  led 
Joule  to  increase  the  number  of  coils  in  the  former  tul>e-like  magnet. 
The  four  wires  e^ch  one-eleveuth  of  an  inch  thick  were  replaced  by 
t^veoty-one  wires  of  tlie  same  lengtli»  each  one-twenty -fifth  of  an 
inch  thick,  the  whole  l>eing  bound  together  by  cotton  tape.  "Six- 
teen cast-iron  cells  of  the  same  size  as  those  previously  described, 
[each  of  two  square  feet,]  were  then  arranged  in  a  scrit^  of  four, 
and  connected  by  sufficiently  good  conductors  to  the  electro-magnet:. 
The  power  which  was  then  necessary  to  break  it  from  its  armature, 
was  2,775  pounds,  or  nearly  a  ton  and  a  quarter.  An  immense 
weight,  when  it  is  considered  that  the  whole  apparatus— magnet 
armature  and  coiJs — weighs  less  than  26  pounds,   f 


*  sturgeon's  Annais  cf  EleHricity,  etc.  Sept.  1840,  vol.  v,  pp.  IBO,  191.  A  aecond 
much  Bomller  magnet  of  similar  form,  being  2.7  Inches  long,  arid  bulf  an  Inch  In 
diameter,  wmpped  with  7  feet  of  Insulated  copper  wire  oiii>tw<?ulleth  of  an  inch 
thick,  and  weighing  UOoT  grniinB,  {somewhat  over  two  ounces*)  lifted  10  poundfli.  A 
third  magnet  elliptical  In  form  (U.,'J7  inch  broad  and  ©.15  Inch  thick)  OJ  inch  long, 
covered  with  19  Inches  of  copper  wire  onc^fortleth  of  an  Inch  thicks  and  welgjiln^ 
05.3  grains,  lifted  12  pounds.  And  a  fourth  mng^nct  one  twenty^flllh  of  an  Isch 
thick  and  one-qnarter  of  an  inch  long,  with  three  turns  of  flue  copper  wlre^ 
weighing  half  a  ^rain,  lifted  1,417  grains. 

f  Stnrgefxn'a  AnnaU  of  Slectricitj/^  Dec  1B40,  vol.  v.  pp.  471,  472. 
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Stimulated  by  Joule's  successes,  several  attempts  were  made  by 
others,  embodying  tlie  same  principle  of  narrow  but  greatly  ex- 
tended j>oles.  Mr.  Rirhard  Eolierts  constructed  what  may  be  called 
a  *'disk*'  magnet,  the  square  jilfite  of  iron  lieing  nearly  two  and  a 
half  inches  thick,  with  a  planed  face  six  and  five-eighths  inches  on 
the  sides,  and  having  a  supporting  eye  formefl  oo  its  back.  Four 
ecjuidistimt  parallel  grooves  each  three-eighths  of  an  inch  wide  and 
one  inch  and  a  quarter  dee[>,  divide<l  the  square  faw  into  five  equal 
oblong  ** poles,"  A  Imndle  of  *3f>  flipper  wires  (No,  18)  was  coiled 
in  and  out  about  these  five  jKiles,  in  three  turns.  The  magnet  with 
its  coils  weighed  35  jiountk.  The  armature,  a  similar  square  phite 
one  inch  and  a  half  thick,  (without  gr<Mjves,)  weighe<l  2S  pounds. 
With  a  batteiy  of  eight  pairs,  (each  alxjut  100  Kjuare  in*'lies,  or 
five-sevenths  of  a  square  fVHjt,)  the  magnet  sustained  2,1150  fmunds; 
about  one  ton  and  a  thiifL*  This  magnet  is  obviously  equivalent 
to  two  or  more  of  Joule*s,  placed  side  by  side,  Mr,  Joseph  Rad- 
ford, alx>ut  the  same  time,  tievised  another  form  of  **di8k*-  magnet 
much  more  novel  in  instruction.  In  this  case  a  circular  plate  9 
.incli^  in  diameter  and  about  an  inch  thick,  {provided  with  a  sup- 
'porting  eye  at  the  middle  of  its  backj)  had  a  spiral  groove  cut  in 
its  planed  face,  one-cpiarter  of  an  inch  wide  and  three-eighths  of 
an  incli  deep,  making  from  the  center  about  six  turns,  and  leaving 
a  spiral  ridge  of  meta!  at  the  face  about  half  an  inch  thick.  Its 
weight  (without  wire)  was  16  pounds  2  ounces,  or  with  the  wire 
coil  18  pounds  4  ounces.  The  armature,  a  similar  smooth  disk  of 
about  two-thirds  the  thickness  of  the  magnet,  weighed  14  |x>unds 
14  ount^cs*  The  coil,  a  bundle  of  23  small  copper  wires  entering 
from  the  Imck  through  a  hole  at  the  center  of  the  disk  and  follow- 
ing the  spiral  grf>ove,  (which  it  filled,)  passe<l  out  at  the  etlge  of  the 
disk.  By  this  singular  deposition  of  the  coil,  the  single  spiral 
"pole"  or  narrow  ridge  (half  an  inch  in  thickness)  had  a  continu- 
ous north  polarit^"^  on  the  one  side  and  a  continuous  adjacent  south 
polarity  on  its  other  side:  being  in  the  same  condition  as  a  long 
narrow  bar  of  soft  iron  having  a  galvanic  current  passing  longitu- 
dinally along  its  opposite  sides  in  the  same  direction.  With  a  bat- 
tery of  twelve  pairs  this  spiral  disk  magnet  sustained  2,500  jxjunds; 
alxHit  one  ton  and  one-eighth,  f 

Another  variety  of  the  disk  magnet  devised  by  Joule,  presented 
an  annular  face  of  alx)ut  12  inches  exterior  diameter  and  about  8 
inches  interior  diameter,  having  48  nidial  groc*ves  sepaniting  48 
radial  poles.  A  bundle  of  10  copper  wires  bent  alternately  in  and 
out  about  these  48  lateral  ridges  or  face  cogs,  produced  a  series  of 


•  Bturgeon*B  AnnaU  of  ElertricUy,  Feb.  1841,  vol.  vl,  pp,  m,  IflS. 
t  BturKeon's  AnnaU  c/  Etectrieily,  Marcli,  1841,  vol.  vl.  p.  231. 
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alternate  poles.  This  was  virtually  ae  extension  of  the  Roberts 
series  of  magnetic  |K>les,  ef]uivalent  to  a  series  of  24  of  Joule^s 
narrow  magnets  plaaxl  side  by  side  and  arninged  radially  in  a 
ring.  This  circular  battery  of  magnets,  excited  by  1(5  cups  arranged 
in  a  s<:^riea  of  four,  lifted  2,710  pounds.* 

It  will  l>e  noticed  that  in  each  of  these  interesting  improvements 
on  the  simple  horse-shoe  *' quantity"  niiiguet,  the  highest  efficiency 
•was  obtained  l>y  adoj^ting  Henry ^8  system  of  *^  multiple  coils." 

This  system  has  also  l)een  most  successfully  applied  by  Z.  T. 
Granmie,  of  Paris,  to  the  revolving  annular  inductor  of  his  very 
ingenious  and  powerful  form  of  magneto-electric  machine. 


Note  E.     {From  p.  ^43) 

ABSTRACT  OP  PAPER  ON   SELF-INDUCTION. 

Professor  Baclie,  as  a  Secretary  of  the  AmeriKin  Philosophical 
Society,  (knoAving  that  the  "Transactions^'  of  the  Body,  con  taming 
Henry^s  important  Memoir,  would  not  be  formally  published  for  a 
year  or  more,)  with  ttiat  energetic  zeal  of  friendship  so  characteristic 
of  the  man,  obtainetl  fFcrmission  to  publish  an  abstract  of  the  pre- 
vious verbal  conununication ;  which  he  act^ordingly  proceeded  to 
have  at  once  inserted  in  the  forthcoming  number  of  the  Franklin 
Institute  "Journal,*'  with  the  following  prefatory  letter  addressed 
"To  the  Committee  of  Publication*'  of  that  Journal: 

Gentlemen: — The  American  Philos^vphical  Society,  at  their 
last  stata:!  meeting,  authorized  the  publication  of  the  following 
abstract  of  a  verbal  ct>mmynicatif>n  made  to  the  Society,  by  Pro- 
fessor Henry,  on  the  10th  of  January  last.  A  memoir  on  this  sub- 
ject has  l>een  since  submittai  to  the  Society,  containing  an  extension 
of  the  subject,  the  primary  fact  in  relation  to  which  w^as  observed 
by  Professor  Henry  as  early  as  1832,  and  announced  by  him  in  the 
American  Journal  of  Science.  Mr.  Faraday  having  recently  entered 
upon  a  similar  train  of  observations,  the  immediate  publication  of 
the  aocompanyiug  is  important,  that  the  prior  claims  of  our  fellow 
countryman  may  not  be  overlooked. 

Very  respectfully  yours, 

A,  D.  Bache, 
Otic  of  the  Secretaries  Am.  PhUos.  Soc. 

FhUaddphia,  Feb,  7th,  1886. 
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^^  Extract  from  the  proceedings  of  tlie  stated  meeting  of  the  American 
Philosophical  Socidi^,  January  IGj  18S5, 

'^The  follo\ring  facts  in  reference  to  the  spark,  slioek,  &i\  from 
a  galvanic  battery,  M'hen  the  poles  are  united  by  a  long  eonduct43r, 
were  eommiiriit'atecl  by  Profes8<ir  Joseph  Henry,  and  tht>se  relating 
to  the  spark  were  illastrated  experimentally: 

**  L  A  long  wire  givas  a  more  intense  spark  than  a  short  one* 
There  la,  however^  a  length  Ixyond  which  the  effect  is  not  increased ; 
a  wire  of  120  feet  gave  about  the  t^ame  intensity  of  spark  as  one  of 
240  feet.  • 

^^  2.  A  thick  wire  gives  a  larger  spark  than  a  smaller  one  of  the 
same  length. 

"3.  A  wire  coiled  into  a  helix,  gives  a  more  vivid  spark  than 
the  same  wire  when  uncoiled, 

**4.  A  ril>lxiM  of  copi)er,  coiled  into  a  flat  spiral,  gives  a  more 
intense  spark  than  any  other  arrangement  yet  tried. 

''5.  TbeefTectt  is  increased,  by  using  a  longer  and  wider  riblion^ 
to  an  ejctent  not  yet  dt!termined.  The  greatest  eftwt  ho-^  been  pro- 
duced by  a  coil  *J6  feet  long,  and  weighing  15  pounds;  a  larger 
conductor  has  not  been  received. 

"6.  A  ribbon  of  cf^piKT,  first  doubled  into  tvvo  strands,  and  then 
coiled  into  a  flat  spiral,  gives  no  spirk,  or  a  very  feeble  one, 

"7.  I^rge  copper  handles,  mrldered  to  tlie  ends  of  the  coil  of  96 
fe<*t,  and  these  both  graspetl,  one  by  esieh  hand,  a  shoek  is  felt  at 
the  elbows,  when  tlie  contact  is  broken  in  a  battery  with  one  Jind  a 
half  teei  of  zinc  surface. 

"  8.  A  8hrK-k  is  also  felt  when  the  copper  of  the  battery  is  grasp nI 
with  one  band,  and  one  of  the  handles  with  the  other;  the  inten- 
sity howev^er  is  not  as  greiit  as  in  the  last  case*  This  method  of 
receiving  the  shock  may  be  called  the  direct  method,  the  other  the 
lateral  one. 

*'9.  The  decomposition  of  a  liquid  is  effected  by  the  us*.*  of  the 
coil  from  a  single  pair,  by  intermitting  the  current,  and  intrcxlucing 
a  pair  of  decomposing  wures. 

"10.  A  mixture  of  oxygen  and  hydrogen  Is  also  exploded  by 
using  the  coil,  and  breaking  the  contact,  in  a  bladder  containing  the 
mixture, 

"11,  The  propertj^  of  producing  an  intense  spark  is  induced,  on 
a  short  wire,  by  introtlueing,  at  any  point  of  a  CH^mpouad  galvanic 
current,  a  large  flat  spiral, 

"12,  A  spark  is  prmlueed  even  when  the  plates  of  a  single  bat^ 
tery  are  separate<.l  by  a  foot  or  more  of  diluted  acid. 
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"13.  Little  or  no  increase  in  the  effe<*t  is  produced  by  inserting  a 

piece  of  soft  iron  into  the  center  of  a  flat  spiral. 

"14.  The  effect  produced  by  an  electro*raagnet>  in  giving  the 
ehockj  is  due  principally  to  the  coiling  of  the  long  wire  which  sur- 
rounds the  soft  iron."  * 


Note  F.     {From  p.  £65.) 

OSCIIuLATION    OF    ELECTRICAI.   BISCHAHGE. 

Sir  William  Thomson,  in  1863,  indicated  the  probability  of  an 
oscillatory  character  in  the  electrical  discharge;  remarking:  *'It 
appears  to  me  not  improlmble  that  double,  triple,  and  quadniple 
flashes  of  lightning  which  I  have  fretjnently  »een  on  the  continent 
of  Europe,  and  sometimes  though  not  so  frequently  in  this  country, 
(lasting  genemlly  long  enough  to  allow  an  observer  after  his  atten- 
tion is  drawn  by  the  first  light  of  the  flash,  to  turn  his  head  around 
and  see  distinctly  the  course  of  the  lightning  in  the  sky,)  result  fn>m 
the  discharge  posseseing  this  oscillatorj^  character.  -  -  -  The 
decomposition  of  water  by  electricity  from  an  ordinary  electrical 
machine,  in  which,  as  has  been  shown  by  Faraday,  more  than  the 
eTectro-c.4iemimi  equivalent  of  the  whole  elet^tricity  that  passes, 
apfiears  in  oxygen  and  hydrogen  rising  mixed  from  each  pole,  is 
probaljly  due  to  electriail  oscillations  in  the  discharges  consequent 
on  the  successive  sparks.*' f 

In  a  foot-note  at  this  point  of  the  paper,  the  eminent  physicist 
adds:  "This  explanation  cnxrurred  to  me  about  a  year  and  a  half 
ago,  in  consequence  of  the  conchisions  regarding  the  ascillatory 
nature  of  the  discharge  in  certain  circumstances,  drawn  from  mathe- 
matical investigation.  I  afterward  found  that  it  had  been  sug- 
gested as  a  conjecture  by  Helmholtz  in  his  Erhaitung  der  Kraft, 
(Berlin,  1847,)  in  the  following  terms:  *It  is  easy  to  explmn  this 
law,  if  we  assume  that  tlie  discharge  of  a  battery  is  not  a  simple 
motion  of  the  electricity  in  one  direction,  but  a  Ixickward  and  for- 
ward motion  between  the  coatings,  in  (oscillations  which  become 
continually  smaller  until  the  entire  vis  vitHi  is  destroyer!  by  the  sum 
of  the  resistances.  Tlie  notion  that  the  current  of  discharge  con- 
sists of  alternately  opposed  currents  is  favored  by  the  alternately 
opposed  magnetic  actions  of  the  same;  and  secondly  by  the  phe- 
nomena observed   by  Wollai^ton  while  attempting   to   decompose 

*  JaurmU  q/  the  ^ankUn  Institute^  March,  LB35,  voL  xv.  pp.  160,  ITtK 
iL,M.D,  FhU.  Mag,  June.  1858,  vol.  v.  pp.  4O0,  401. 
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by  eler^Tic  i^hcMi'kfi,  that  both  descriptions  of  gases  are  exhibited 
Oth  electrodes.*"* 

eventeen  years  after  Henry's  experimental  determination,  Mr. 
"VV.  FecldtTscn,  in  1 859 » observed  the  O!?u'illatory  nature  of  the  elec- 
trical disc-hill*^,  by  employing  the  revolving  mirror  of  Wheatstone, 
as  fii"st  suggested  by  Sir  William  Thomson. f 

It  is  remarkable  however  that  ver>^  early  in  the  eentnry,  tho 
return  disc'har^  of  ekH:'trieity  aj^^mrs  to  have  been  distinctly  noted. 
In  Gilbert' H  Annalen  for  1806,  tlie  plienojiienon  of  a  **  back-stroke  ** 
is  sfwken  of  as  lieing  "not  uncommon  in  thumter-storms."  J  And 
twenty  yeara  before  the  eonjccture  by  Ilolmholtj!,  or  in  1827,  the 
same  suspicion  or  rather  conviction  of  an  oc^cillatory  diseharge  was 
distinctly  expressefl  by  Felix  Savary,  who  jK^rplexed  by  the  irregu- 
larity of  magnetization  in  small  needles,  when  effected  by  the  Ley- 
den  jar,  thus  comments  on  the  problem: 

"An  electrical  dist^harge  is  a  phenomenon  of  motion*  Is  this 
motion  a  translation  of  matter  —  c<jntiimoys  —  in  a  fixed  dire€?tion? 
If  sOj  the  alternations  of  opposite  magnetisms  observeil  at  various 
distances  from  a  rectilinear  conductor,  or  in  a  helix  for  gradually 
increasing  dis<'harges,  would  Ixi  due  solely  to  the  mutual  re-actions 
of  the  magnetic  particles  in  the  steel  needles.  The  manner  in  which 
the  l)ehavior  of  a  wire  changes  w^ith  its  length,  appears  to  me  to 
exclude  this  supposition.  Does  the  elec^tric  flow  during  a  discharge 
Loonsist  on  the  contrary  of  a  serit^  of  oscillations  tninsmitted  from 
the  wire  to  the  surrounding  medionis,  and  speedily  cnfe^^^bled  by 
resi?=itanws  which  increase  rapidly  with  the  absolute  velocity  of  the 
agitated  particles?  All  tlie  phenomena  lend  to  this  hypothesis; 
w^hich  assumes  that  not  only  the  intensity,  but  the  dirwtion  of  the 
.magnetism,  depends  on  the  laws  according  to  which  the  mitmte 
^motions  die  away  in  the  wire,  in  the  medium  surrounding  it,  and  in 
the  substance  which  retx^ives  an<l  preservers  the  magnetism.  The 
os*_'iIlations  in  the  wire  would  have  an  absolute  velocity  so  much  the 
less,  and  would  suhiside  bo  much  the  more  rapidly,  aceonlingly  as 
the  wire  were  longer,  as  it  w^re  finer,  and  as  the  resistance  Ix^long- 
ing  to  its  c^justitution  w^ere  greater.  It  may  tlius  Im?  explained  how 
there  is  for  a  rectilinear  conductor  and  a  given  tlischargCj  a  length 
of  wire  which  will   produf^e  the  strongest  magnetization ;  if  the 


•Quoted  from  a  memoir  **0n  the  Conservation  of  Force,"  by  t>r,  H.  H«?lm- 
holtz.  Read  before  the  PhyslcftI  Soclnty  of  BcrJln,  on  Uw  23d  of  July,  Ift47.  The 
meinoir  wua  (run»lnte<l  by  Dr.  J.  Tyiidtill,  and  pubUshetS  In  his  sekn^tlon  of  "Sci- 
entific Memoirs,"  t^indun,  1853,  vol.  1.  ja.  14.'t.  This  Interesting  collection  of  forelifii 
pupc-rs  forms  a  continuation  of  Taylors  *'Scleatlflc  Memoirs,"  hi  Ave  volumci*. 

t  PoggeodorfTs  Anrmten  der  Fhy»ik,  1850,  voL  cviiK  p.  4»9 

X  GHh<»rt's  Afinal€^\  der  Ph}/.rik,  180fi,  voL  xxlv,  p.  a**!. 
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length  is  less,  tlie  minute  motions  diminish  too  slowly;  if  greater^ 
theb"  intensity  is  too  much  enfeebled/'  * 


Note  G.     {From  p.  S7£.) 

WHEATSTONE*S   CHRONOSCOPE, 

For  the  purpose  of  measuring  and  registering  extremely  short 
intervali?  of  time,  Professor  Charleys  Wheatstone,  extending  his  earher 
experiments  of  1834,  on  the  velocity  of  eleetriei ty  by  means  of  a 
revolving  mirror,  projected  a  '*  chronoscope  *'  boseil  on  the  automatic 
agency  of  electro^magnetism.  Among  the  ap]>lications  in  view 
were  the  determination  of  the  exact  times  of  falling  bodies,  the 
duration  of  au  ex  plosion  of  gunjvowder,  etc.  At  what  time  tliis 
ingenious  device  was  pnicticadly  develope<lj  it  is  diflBcult  to  say; 
but  we  learn  that  M.  Konstantinoff,  an  a<x^onipllshetl  Russian  Artil- 
lery OfiSeer,  visiting  England  in  1842,  had  tliis  project  shown  or 
exi>lained  to  him  by  Professor  Whciitstone,  I^wkiug  at  the  possi- 
bilities of  this  suggestion  fnira  his  pmfessional  stand-point,  SL 
Konstantinotf  at  ouee  directed  his  attention  t^j  the  contrivance  of  a 
modi fitjat ion  of  the  arrangement,  adapted  to  measure  the  velocitj^ 
of  a  projectile  at  various  points  of  its  rtight>  Invoking  the  well- 
known  elec^trical  knowledge  and  skill  of  liis  friend  Jlons.  L.  Bre- 
guet  of  Paris  in  1843,  the  two  commenced  in  June  of  that  year  the 
construction  of  a  machine  which  slioukl  indicate  and  record  30  or 
40  successive  observations  within  the  lew  seconds  of  a  projec^tile's 
fliglit.  The  ajjpanitus  was  successfully  c^ouipletcxl  ilay  29,  1844; 
and  an  acx?fjunt  of  it  was  read  before  the  Freueli  Atmdemy,  January 
20th,  1845.  t  In  this  instrument,  the  various  reeonls  were  made  on 
a  timed  revolving  cylinder,  l)y  styles  or  pencils,  actuated  by  electro- 
magnetic motions  at  tlie  several  moments  of  breaking  successive 
circuits.  Wlieatstone*s  reclamation,  and  accftunt  of  liis  own  inven- 
tion, were  published  four  mouths  later,  through  the  same  channel.  | 

Tlie  two  chronoscopes  were  unduubte<.lly  the  same  in  principle, 
although  Wheatstones  gave  but  two  re<'cjrds; — an  initial  one  by 
the  falling  or  projectefl  ball  breaking  the  galvanic  circuit,  and  a 
terminal  one  by  a  re-establishment  of  the  circuit  on  tl^e  ball  striking 
a  horizontal  or  a  vertical  spring  plate  and  tiius  causing  a  metallic 
contact  to  be  made.     For  measuring  the  interval,  Wheatstone  cm- 

•  Annal€4  dc  Cyiimie  tt  de  Physique^  1827,  vol.  xxxlv.  pp.  54,  55. 

t  CkimptcM  Jiendiwr,  Jati,  18*5,  vol.  xx.  pp.  15r-'lfi2. 

t  Owwp/i-f  Rendut,  May  m,  18-15,  vol,  xx.  pp.  15&4-156L 
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ployed  a  revolving  time  index  on  a  dial,  arn^t^d  by  the  armature 
of  an  eleetro-magiiet*  The  arrangement  adtipted  l>v  Bregiiet  and 
Kunstiiixtiootf  in  1H44,  resembled  much  more  closely  tlmt  descTi lied 
and  laiblLshed  by  Henry  in  1843,  than  that  devi;-^!  by  Wheat^tone 
and  |ad)lLshe<l  In  184o;  and  lM>th  were  really  more  complete  for  the 
spctnlie  purpose  of  measuring  the  velocity  of  projectik^,  than  the 
larit- named,  and  Jii'st  in\^ente«i.  Moreover^  while  the  bitter  was  a 
*%'hronos<'ope/^  the  two  former  were  really  ** chronographs." 

Henry's  second  plan  of  registering  by  the  induction  8{>ark,  was 
far  more  delicate  and  exact  than  either ;  as  it  dis[K^.nsed  w^ith  the 
inertia  of  a  moving  galvanometer  needle,  or  magnetic  armature. 


» 
^ 


NoteH.    {From  p.  $75.) 

HENKY's    **PE0GRAMME   of   OROAf^IZATION.'' 


B       The  plan  for  the  oi'ganization  and  c*ondnct  of  the  Smithsonian 
"   Institution,  as  more  fully  pre^'nted   by  the  SecTctary  in  his  first 
annual  report  made  December  8th,  1847,  and  aduptetl  by  the  Board 
of  Regents  DB-emtjer  13th,  1847,  is  n*garded  as  sufficiently  inter- 
esting and  imjwrtaDt  to  be  liere  given  at  length  : 

^*  Inteoduction, 

General  coimderations  which  aboidd  serve  as  a  giiide  in  adopiin^ 
a  Plan  of  Organizati&n, 

1.  Will  of  Smithson.  The  property  is  berjueathed  to  the  United 
States  of  America,  **to  found  at  Washington*  under  the  name  of 
the  Smithsonian  Institution,  an  et^tabli^-hment  for  the  increase 
and  diifuVion  of  knowlalge  among  men/' 

2.  The  betpjt^t  is  fur  the  l>enefit  of  mankind,  The  Government 
of  the  United  States  is  merely  a  trustee  to  carry  out  the  design  of 
the  testator. 

3.  The  Institution  is  not  a  national  establishment,  as  is  frequently 
supposed,  but  the  estal>Hshment  of  an  individuid,  and  is  to  bear  aud 
perpetuate  his  name. 

4.  The  oljjects  of  tlie  Institution  are,  1st,  to  increase,  and  2dj  to 
difl'use  knowledge  among  men.  * 

5.  These  two  objects  should  not  be  confounded  with  one  another- 
The  first  is  to  enlarge  tlie  existing  stock  of  knowledge  by  the  addi- 
tion of  new  truths ;  and  the  sec*ond^  to  disseminate  kuowledge,  thus 
increased,  among  men. 
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6*  The  will  makt?y  no  restriction  in  favor  of  any  particular  kinJ 
of  knowledge;  lienoe  all  branches  are  entitled  to  a  share  of  atten- 
tion. 

7,  Knowledge  can  l>e  increased  by  different  methods  of  facilita- 
ting and  promoting  the  discovery  of  new  truths;  and  can  be  most 
extensively  ditHised  among  men  by  raean^  of  the  press, 

8.  To  effect  the  greatest  amount  of  goo<l,  the  organization  should 
be  such  as  to  enable  the  Institution  to  prwluee  results,  in  the  wav  of 
ioeTOasing  and  diffusing  knowledge^  whieh  cannot  be  produce*!  either 
at  all  or  so  efficiently  by  the  existing  institutions  in  our  conotry. 

9,  The  organization  should  also  be  such  as  can  be  adopted  provi- 
sionally; can  be  eiLsily  rtnluceti  to  practice,  rei-eive  modifications,  or 
be  abaudoneil,  in  whole  or  in  part,  without  a  sacrifit^  of  the  funds. 

1 0.  In  order  to  conipensjite,  in  some  measurCj  for  the  loss  of  time 
occaiiioned  by  the  delay  of  eight  years  in  establishing  the  Institution, 
a  (x^nsiderable  ]>ortiou  of  the  interest  which  hi^s  accrued  should  be 
added  to  the  principal. 

11  •  In  j)ro[>ortion  to  the  wide  field  of  knowledge  to  be  cultivated, 
the  funds  arc  small.  Et^»nnmy  should  therefore  be  consulted  in 
the  construction  of  the  building ;  and  not  only  tiie  first  cost  of  the 
etlifice  should  1k^  considered,  but  als<7  the  continual  expense  of  keep- 
ing it  in  repair,  and  of  the  support  of  the  establishment  necessarily 
connected  with  it*  There  should  also  be  but  few  individuals  per- 
manently supporter!  by  the  Institution. 

12.  The  plan  and  dimenfiions  of  the  building  should  be  deter* 
mintxl  by  the  plan  of  the  t>rganization,  and  not  the  (X^nverse. 

13.  It  should  be  retell wted  that  mankind  in  general  are  to  be 
benefitted  by  the  liequt^st,  and  that  therefore  all  unnecessary  expen- 
diture on  local  objects  would  be  a  |*erversion  of  the  trust. 

14.  Besides  the  foregoing  considerations,  deduced  immediately 
from  the  will  of  Smithson^  regard  must  be  had  to  certain  rL*quire- 
meiits  of  tlie  act  of  Congress  establishing  the  Institution.  These 
are,  a  library,  a  museum,  and  a  gallery  of  art,  with  a  building  on 
a  lil>eral  scale  to  contain  them* 

Section  I. 

Plan  of  Organization   of  the  InstUulion  in   accordance  tmih  the 
foregoing  deductions  from  ths  Will  of  Smitkson, 

To  INCREASE  KNOWLEDGE.  It  is  proposcd — ^1.  To  Stimulate 
men  of  talent  to  make  original  researches,  by  offering  suitable 
rewards  for  memoirs  conttiining  new  truths;  and,^ — 2.  To  appro- 
priate annually  a  portion  of  the  income  for  particular  researches, 
under  the  diret*tion  of  suitable  persons. 
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To  DIFFUSE  KNOWLEDGE.  It  is  proposed  — 1.  To  publiBh  a 
series  vt'  iH^rkicliial  reports  on  tho  progress  of  the  dit!c*ni;nt  branches 
of  kiiowI(?tlgej  and,— 2.  To  publisli  oceiisionally  separate  treatises 
on  subjec'tii  of  general  interest. 

DETAILS   OF   THE   PLAN    TO   INCREASE    KNOWLEDGE. 

I,  Bp  sHmulattiifj  reHearches, — 1.  Facilities  aflbrdeil  for  the  pro- 
duction of  original  memoirs  ou  all  branches  of  knowledge,  2*  The 
memoirs  thus  obtained  to  Ije  published  in  a  series  of  volumes,  in  a 
quarto  form,  and  entitieil  Smithsonian  Contributions  to  Knowledge, 
;i.  No  meiiinir  on  sul>]eeta  of  physittil  Hcienee  to  Ixi  accepted  for 
pubheation  wiiich  dt»es  not  furnish  a  positive  addition  to  human 
knowletlge,  resting  on  origioal  research;  anil  all  nn  verified  npecula- 
tions  to  lye  rejected,*  4,  Kach  memoir  presented  to  the  Institution 
to  be  submitted  for  examination  to  a  commission  of  persons  of 
reputation  for  learning  in  the  branch  to  which  the  memoir  pertains; 
and  to  be  acft'pted  for  publication  only  in  ciise  the  report  of  this 
commission  is  fa\'orab!e.  5.  The  c^mi mission  to  be  chosen  by  the 
officers  of  the  Institution,  and  tlie  name  of  the  author  (as  far  as 
practicable)  concealtMl,  unless  a  favomltle  decision  be  made.  6*  The 
volumes  of  tlie  nienioirs  hi  be  exchanged  for  the  Transactions  of 
literary  and  scientihc  societies,  and  copies  to  be  given  to  all  the 
alleges  and  principal  libraries  in  this  country.  One  part  of  tlie 
remaining  copies  may  be  offered  for  sak*;  and  the  other  carefully 
preserved,  to  form  complete  Bets  of  the  work,  to  supply  the  demand 
from  new  institutions.  7.  An  abstract  or  popular  account  of  the 
contents  of  these  memoirs  to  be  given  to  the  public  through  the 
annual  n^pfjrt  of  the  Regents  to  Congress. 

II.  By  appropriatmf/  a  part  of  the  income^  annually^  to  special 
objeels  of  research ^  under  //*€  iUreetion  of  mutable  persons, — 1,  The 
objects  and  the  amount  appropriated,  to  l>e  recommended  by  coun- 
sellors of  the  Institution.  2*  Appropriations  in  ditferent  yeai's  to 
different  objects;  so  that  in  course  of  time  each  branch  of  knowl- 
edge may  nx-eive  a  share.  3.  The  result^  obtained  from  these 
appropriations  to  he  publisbcMl,  with  the  memoirs  Ijcfore  mentioned, 
in  the  volumes  of  the  Smithsonian  Contributions  to  Knowlwlge. 
4,  Examples  of  objcM:*ts  for  which  appropriations  may  l>e  made: 


*"It  has  been  siippoeiHl  f^ocii  the  adopUon  of  ihls  proposition,  that  we  are  dls- 
pCNied  lo  tmdervaliie  nbstnict  sptTuIntlon :  on  the  coiitmry,  we  know  that  all  the 
advntices  In  true  KcleriL-e.  iiumiely  n  knowledg*^  of  the  laws  of  phfrmmftm,)'  an* 
made  by  provlMonally  nrloptlng  wcH-tHviidlMonetl  hypothesea,  the  product  of  the 
ImaiflnHUon,  and  subi^eiiuently  verifying  them  by  an  appeal  to  ejtporlment  and 
obaervation/'  (Explanatloni^  of  thr  protfrumtnej 
9fi 
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(a.)  Sj'stem  of  oxteiidixl  mct(x>rolop;ical  observations  for  solving 
the  problem  of  Amiirican  stornis,  (6.)  Explomtioas  in  descriptive 
natunil  liistory,  and  geolocriail,  magnetieiil,  and  tojjographical  sur- 
vey??, to  collect  materials  for  tlie  formiition  of  a  Phytdcal  Atlas  of 
the  United  States,  (c.)  Solution  of  exi>erimGntal  problems,  such  as 
a  new  determination  of  the  weight  of  the  <mrth,  of  the  velocity  of 
elec'trieify,  and  of  light;  ehemit^l  atiulys<:*8  of  noils  and  pknts; 
collection  and  publication  of  sc^ientific  fac*ts,  accumulated  in  tho 
offices  of  Government,  (A)  Institution  of  stati^tii'al  inquiries  with 
reference  to  physical,  moral,  and  political  fiubjeets,  (e.)  Historical 
researches,  and  accurate  surveys  of  places  celebrated  in  American 
history,  ( /")  Ethnologit^jl  res^^rches,  particularly  \vith  reference 
to  the  different  races  of  men  in  North  America ;  also,  explonatioos 
and  accurate  surveys  of  the  mounds  and  other  remains  of  the 
ancient  people  of  our  country. 

DETAILS  OF  THE    PLAN    FOR   DIFFUSmO   KNOWLEDGE. 

I,  By  the  jmblicMmn  of  a  series  of  reports ^  giving  an  account  of 
(he  new  discoveries  in  science ^  and  of  the  changes  made  from  year 
to  year  in  aU  branches  of  knowledge  not  drictly  professional.*^ — 
1.  These  reports  will  diffuse  a  kind  of  knowle^lge  generally  in- 
teresting, but  whicli  at  present  is  inaccessible  to  the  public.  *Some 
of  the  reports  may  lie  published  annually,  others  at  longer  intervals, 
as  the  income  of  the  Institution  or  the  changes  in  the  brandies  of 
knowledge  may  indicate*  2.  The  rei>orts  are  to  be  prepared  by 
collaborators  eminent  in  the  dificrent  branches  of  knowledge. 
3.  Each  collaborator  to  l>e  furnishetl  with  the  journals  and  publi- 
cations, domestic  and  fi>reign,  netx^ssarv  to  the  e*impilation  of  his 
report;  to  be  paid  a  certain  sum  for  his  labors,  and  to  be  named  on 
the  title-page  of  the  report,  4.  The  reports  to  be  publi^lied  in 
separate  parts,  so  that  persons  intcrestwl  in  a  particular  branch  can 
procure  the  parts  relating  to  it  without   purchasing   the  whole* 

6.  These  reports  may  be  presented  to  Congress,  for  partial  distri- 
bution,  the  remaining  copies  to  lie  given  to  Htenu-y  and  scientific 
iastitutions,  and  sold  to  imlividuals  for  a  moderate  price,  f 

•ThU  part  of  tlie  plan  has  been  but  partially  ctirrted  ouL 

t  The  following  ire  some  of  the  i«ubJ»H  tn  wblch  iiiriy  be  embraced  In  the  reports: 

I.  ParsiCAL.  Class.— K  PhyKtCK,  yueludlii^  astronomy,  natural  phUcjfiophy. ctiem- 
Irtry*  find  mctecjroloffy.  2.  Natural  hlMory^  Irn^ludlnR  botany^  eoology,  geology,  &e» 
8.  AgrieuUure.    4^  ApplkuiUon  of  science  to  art«. 

II.  MoJiAL  AND  PoLiTii'AL  CLASS.— 5*  EtliDolt^y,  including  particular  hl»^ 
lory,  compsimtlve  pbllulogy,  aiiliquitles,  Ac.    H.  SUiU.*>tie»  ami  pt>lltic&l  economy. 

7.  MtJital  Bod  moral  pbilosopby,  8.  A  survey  of  ttie  poUUcal  evenls  of  the  world; 
p4?nol  rerorni,  ikc. 

ItL  I.iTZRArcttK  AXD  THE  FiNK  ARTS,— $*  Modem  Mterature.  10,  The  floe  arU, 
und  their  applicailon  t/>  tlie  useful  arts.  U,  nibUograpby.  12.  Ohltuary  noUcesof 
dlsLlni^ulabod  Indivlduuli. 
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II*  By  the  publication  of  separate  treatises  on  mibfects  of  general 

interest — 1.  Thise  tr<?atises  may  occasionally  coDsist  of  valuable 
mcmoii's  tninslnttxl  from  foreign  languiiges,  or  of  ardelcs  prepared 
under  the  direction  of  the  lastitiition,  or  pnx'ured  by  oflcring  pi'e- 
miums  for  the  l>est  exposition  of  a  given  sulyect.  2.  The  treatises 
should  in  all  txLses  l>e  submitte<l  to  a  eoniraission  of  competent 
judges,  previt)us  to  their  publication.  3,  As*  examples  of  these 
treatises?,  expositions  rnay  he  uhtained  of  the  present  state  of  the 
several  branehes  of  knowletlge  mentioned  in  the  table  of  reports. 

Section  II, 

Plan  of  Organization^  in  aa^ordaiic^^  yAili  the  terms  of  the  resolutions 
of  the  Board  of  Regents  promding  for  the  two  modes  of  increasing 
and  dij'using  knowiedge. 

1.  The  act  of  Congress  establishing  the  Institution  contemplated 
tlic  formation  of  a  library  and  a  museum;  and  the  Board  of  Regents, 
including  tht^e  objects  in  the  plan  of  organ iiiation,  res*jlved  to  divide 
the  income*  into  two  equal  |>art8, 

2.  One  part  to  be  ap|iropriattd  to  increase  and  difiuse  itnowlixlge 
by  means  of  publications  and  research*:^,  agreeably  to  the  scheme 
before  given.  The  other  part  to  l)e  appropriated  to  the  formation 
of  a  nbrar>^  and  a  eoi lection  of  objects  of  nature  and  of  art. 

3.  These  two  plana  are  not  incompatible  with  one  another. 

4.  To  earry  out  tlie  plan  before  de^Tibtd,  a  library  will  be  re- 
quired, consisting,  1st,  of  a  complete  c«jllec*tion  uf  tlie  tmnsaetions 
and  proceedings  of  all  the  learned  sm^ieties  in  the  world ;  2d,  ol"  the 
more  important  current  jK^riodical  publications,  and  other  works 
necessary  in  preparing  the  i^eriixliciil  reports. 

5.  Tiie  Institution  should  make  special  collectionSj  particularly 
of  objects  to  illustnite  and  verify  its  own  publications. 

6.  Also,  a  collt^'tion  of  instrunienta  of  research  in  all  branches 
of  experimental  science. 

7.  A\'ith  reference  to  the  collection  of  books,  other  than  those  men- 
tioned above,  t*atalogues  of  all  the  ditl»"rent  libraries  in  the  I*uited 
States  should  be  procureil,  in  order  that  the  valuable  books  first 
purchased  may  be  such  as  are  not  to  Ije  found  in  the  United  States. 

•TJie  amount  of  the  Smithsonian  beciueiit  received  into  lhf3  Treasury 

of  the  IT  tilted  Slates  l8._ ,,„„ .„„ .,....__. 1515.  IW  tW 

Interest  on  the  wimo  to  July  1, 1848,  (devoted  to  the  erection  of  the 

building) ai2,129  00 

Annual  Income  from  the  bequest.— .^ . StJ^tHO  14 

[The  expetljont  of  devoting  one-half  the  Income  to  the  Congresslonai  pj-o- 
grramme,  wa«  by  the  urgency  and  lulluerK-e  of  Henry,  some  years  afterward  re- 
voked: though  not  without  a  violent  oppoaltloo  by  the  Library  advocates.] 
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8*  Alnrt,  (^talogues  of  meiTioirs,  ami  nY  iwxjks  and  other  materiali?i, 
fslmuld  be  t'ollct^ted  for  romlering  th<^  lostitutbn  a  oejiti'e  of  hiblio- 
graph iail  knowletl^e,  whi'JKie  the  student  may  be  directed  to  any 
work  wbieli  lie  may  re^juire* 

9.  It  is  believecl  that  t!ic  collections  in  natural  historj'  will  in- 
creaBc  by  donation  as  rapidly  us  the  inix>nie  of  the  Institution  i^n 
make  provision  for  their  reception,  and  therefore  it  will  seldom  be 
neec^stiry  to  purchase  articles  of  tliis  kind. 

10.  Attempt  .shonld  be  iimdc  to  procure  for  the  gallery  of  art 
casts  of  the  most  celebrateil  articles  of  ancient  and  modern  sculp- 
ture, 

11.  The  art*'  may  be  enoouni32:ed  by  providing  a  room,  free  of 
expense^  for  the  exhibition  of  the  objects  of  the  Art-Union  and 
otner  similar  ,s<x*ieties. 

12.  A  small  appropriation  .should  annually  be  made  for  models 
of  antifpiities,  such  m  those  of  the  remains  of  ani'ient  temples,  &c. 

13.  Fiir  the  present,  or  until  the  buikling  m  fully  completed, 
besides  tlie  Secretary,  no  permanent  assistant  will  be  required,  except 
one,  to  act  as  librarian. 

14.  Tl^  Secretary,  Ijy  the  law  of  Congress,  is  alone  responsible  to 
the  Regents.  He  sliail  take  charge  of  ttie  building  and  property, 
keep  a  record  of  i>roecalings,  discharge  the  duties  of  librarian  and 
keeper  of  the  nmseum,  and  may,  with  the  consent  of  the  Bc^ents^ 
employ  assistants. 

15.  The  SccH'tary  and  bis  assistants  (during  tlie  session  of  Con- 
gress) will  be  required  to  illustrate  new  dis*Y>veries  in  science,  and 
to  exhibit  new  objects  of  art.  Distinguished  individuals  should 
alsc)  be  invitcii  to  give  kctures  on  subjects  of  general  interest.'' 

In  his  "Explanations  and  illustrations  of  the  programme"  pre- 
sented to  the  Regents  at  the  same  time  with  tlie  furegoing,  Henry 
reniarkctl:  *'l1ic  jilan  of  increasing  and  disusing  knowledge,  pre- 
sentiiJ  in  the  first  sc^ction  of  the  programme,  will  Vm?  found  in  strict 
accoi-dance  with  the  sin'end  projiositions  dedutxfl  irom  the  A\  ill  of 
Smithson,  and  given  in  the  introduction.  It  embnices — as  a 
leading  feature,  the  design  of  intert*sting  the  greatest  number  of 
individuals  in  tiie  operations  r^f  the  Institution,  jmd  of  spreading 
its  inflneuw  a.s  widely  Jis  possible.  It  forms  an  active  organiioition^ 
exciting  all  tc»  make  original  resean'bes  who  are  gifted  with  the 
necessary  power,  and  diffusing  a  kind  of  knowledge  now  only 
accessible  to  the  few,  among  all  those  who  are  willing  to  receive  it. 
In  tliis  couutrj'j  though  nmny  excel  in  the  application  of  science  to 
the  practical  arts  of  life,  few  devote  themselves  to  the  continued 
lalior  and  patient  thought  nc^cessary  to  the  discovery  and  develop- 
ment of  new  truths.    -    -    -    The  second  section  of  the  programme 
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gives— SO  tar  a^  they  have  l>e€n  made  out,  the  details  of  the  part 
of  the  plan  of  or^inizatioii  directed  by  the  act  of  Congress  estab- 
lishing the  In.^titotion.  The  two  pLans»  namely  that  of  publication 
and  original  ••^.search,  and  that  of  collections  of  objects  of  nature 
and  art,  an:  not  iocompatible,  and  may  be  carried  nn  harnioniuuisly 
with  etich  other.  The  only  etiect  which  tlicy  will  have  on  one 
another  is  that  of  limiting  tlie  operation  of  each,  on  aooount  of  the 
funds  given  to  the  other.'  * 

That  tlie  fundamental  assumption  of  this  plan  a**  to  the  true  and 
Jnst  interpretation  i*f  Smitlison's  Will,  was  not  however  peculiar  to 
Henry,  is  abundantly  shown  by  many  utterances  of  the  thoughtful 
and  judicious. 

In  an  appreciative  memoir  on  the  scientific  work  of  Sraithson, 
written  by  Professor  Walter  li.  Johnson  of  Philadelphiaj  in  1844, 
he  s}>eaks  in  his  introjlnctory  remarks  of  the  gratitude  due  to  the 
public  benefactor,  '' whether  with  Fmnklin  he  found  a  library,  witli 
Maclure  endow  an  academy  for  reseiin^hes  in  natural  science,  or 
with  Smithson  seek  to  stimulate  into  activity  the  spirit  of  phiU»- 
sophic^l  research,  to  *  increase*  by  deepening  the  sources,  and  'dif- 
fuse' by  multiplying  the  channels  of  knowledge/^  And  after 
recounting  the  various  investigtitions  of  Smithson,  the  writer  con- 
cludes hLs  review  by  asking:  '*  What  would  have  l>een  t!ie  purpises 
of  an  institution  foundeti  hy  Smithson  in  his  life-time?  To  thin 
his  life-time,  is  a  sufficient  answer^  Ecs^>arches  to  *  increase*  positive 
knowledge,  and  publiaitions  to  'ditfuse'  and  make  that  knowledge 
available  to  mankincl, — such  were  the  great  objects  of  his  own  con- 
stant praiseworthy  anil  lalmrious  eiforts.'^t 

The  first  Chanr5elIor  of  the  Institution  — George  M.  Dallas, 
(Vice-President  of  the  United  States^)  in  his  address  on  the  occa- 
sion of  laying  the  corner-stone  of  the  building,  May  1,  1847, 
remarkal  that  the  foundation  was  designed  by  Smithson  to  be 
*'an  institution  not  merely  for  disseminating,  spreading,  teaching 
knowledge,  but  also  and  fur emod  —  for  creating,  originating,  *  in- 
creasing* it*'* 

A  committee  of  the  American  Academy  of  Arts  and  Sciences, 
appointed  to  examine  the  ** [)rogramnie  of  organization'*  submitted 
by  Henry  to  that  body  for  its  ct^usideratioUy  in  a  very  full  report 
presented  to — and  unanimously  adopted  by — the  Actidemy  at  Bos- 
ton, December  7, 1847,  expressed  an  entire  concuiTence  in  the  views 


•ProKrnmmf^,  and  ETCplanatlonii.  Smithmrtian.  Jirporf  fcir  1S47,  pp.  128-138,  of  Sen. 
et!,— pp.  I2f>-iai,  iif  II.  H.  ed.    AIbo  Smitfisonian  Report  for  IR>5,  pp.  7-lL 

iA  Mrmcrir  un  thfi  Scientific  VharnclfT-  and  liesearfheM  o/  Jatnrx  fihttitkaon.  By 
Professor  WttlU^r  R,  Johnson,  Reacl  before  the  National  Institute,  Wafihlnf^iif 
April  6,  mu. 
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indicated,  and  a  warm  approval  of  the  cstahlishnient  proposed. 
Ai'ter  a  recapitiilatian  and  analysis  of  the  several  details,  the  com- 
mittee prouounc^d  the  opinion  that  "The  most  novel  and  ira})f»rtant 
feature  of  the  plan,  is  tliat  which  proposes  to  insnre  the  publication 
of  raemoira  and  treatises  on  ini[K)rtantsubjeirt8  of  investigation,  and 
to  ofler  pecuniary  eneoura^cnient  to  men  of  talent  and  attainment 
to  en|:^age  in  seientilie  nj^^earch.  It  is  ix-lieved  that  no  institution  in 
the  Lt3iintry  etleets  either  of  these  objct^ts  to  any  great  extent.  The 
nearest  approach  to  it  is  the  praetice  of  the  Academy  and  other 
Philosophical  ^Societies,  of  publishing  the  memoirs  accepted  by  theiD. 
These  however  ean  rarely  \m  works  of  great  compass.  No  system- 
atic plan  of  wimpensation  for  the  preparation  of  works  of  scien- 
tific reseiirchj  is  known  by  the  committee  to  have  been  attempted 
in  this  or  any  other  country.  It  ean  scarcely  be  donbtetl  that  an 
important  impulse  would  be  given  by  the  Institution  in  this  way 
to  the  cultivation  of  scientific  pui*suits:  while  the  extensive  and 
wi*lely  ramified  system  of  distribution  and  exchange  by  which  tlie 
publimtions  ai'e  to  be  distributed  throughout  tlie  United  States  and 
tlie  world,  would  secure  them  a  cireidation  which  works  of  science 
could  saircely  attain  in  any  other  way.  It  is  an  obvious  charac- 
teristic of  this  mode  of  applying  the  funds  of  the  Institution,  that 
iti>  influence  would  operate  most  widely  throughout  the  country; 
that  locality  wouhl  l>e  of  comparatively  little  imp«"jrtimce  as  far  as 
this  infiuence  is  concerned ;  and  that  the  Union  would  l^ecome  (so 
to  say)  in  this  respect  a  great  school  of  mutual  iostruction."  * 


Note  L     {From  p.  275.) 


A  special  Committee  of  the  Board  of  Eegents  appointed  Septem- 
ber 8thj  1846,  *'to  dig*^st  a  plan  to  carrj^  out  the  provisions  of  the 
Act  to  establish  the  Smithsonian  Institution,"  presented  a  somewhat 
elaborate  report  December  1st,  1846;  in  which  tliey  tlius  express 
themselves : 

"Before  concluding  their  report,  your  committee  desire  to  add  a 
few  words  touching  the  duty  and  qualifications  of  one  of  the  officers 
of  the  Institution,  Inasmuch  as  the  Chancellor  of  the  Smitlisonian 
Institution  being  a  regent,  can  reci^ive  no  salary  for  his  services,  it 
results  almost  necessarily  that  the  Secretary  should  become  its  chief 


*  ThlA  Report,  flatod  Dec.  4,  ISI7,  was  signed  by  Edward  £verctt«  Jar«<l  SpArlu. 
Benjamin  Plercr*,  Hpnry  W.  IvoiigfeUow,  And  Af«  Gray,  (ftmithmmian  Report  tbr 
1«47,  pl>.  151,  155,— Sen.  Dd,^ 
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executive  officer.  The  charter  seems  to  have  intended  that  he 
ehoold  i>ecupy  a  very  re^jionsil^le  position.  -  -  -  Your  com- 
mittee will  tint  withhold  their  opiiikm  that  upon  the  choice  of  this 
siDgle  officer  more  probably  than  on  any  one  other  act  of  the  Board, 
will  dei>end  the  future  gotxl  name  and  succe;58  and  lusefulfiesiS  of  the 
Smithsonian  Institution/* 

The  Board  of  Regents  two  days  later  proeeetled  to  the  election 
of  this  officer :  and  the  result  was  announctxl  in  the  Nathnal  Inkl^ 
lifjencer  of  the  folk)  wing  day  —  Deet^mber  4th.  In  the  Jut  til  k/encer 
for  Saturday,  DcMLTinlwr  5th,  184^>,  the  following  editorial  notice  of 
tliis  important  pnxH^i^ling  was  given; 

**In  a  brief  paragrajih  yesterday  we  announced  that  the  Regents 
of  the  Smithsonian  Institution  had  fixed  tlieir  choice  of  Secretary, 
on  Joseph  Henry,  LL,  D.  of  Prin^'ton  College,  New  Jereey,  The 
appointment  of  this  officer  was  one  of  tlicir  most  important  and 
resfMinsible  duties.  There  has  jK'rhiips  never  been  an  occiLsion  in 
the  literary  history  of  our  country  when  s«i  much  depended  upon 
the  decision  of  so  small  a  numljer  of  men.  The  sueec"8s  of  one  of 
the  most  liberal  institutions  in  the  world,  depends  much  on  the  per- 
gonal influence  of  the  Secretary'  to  I)e  ch<^s<^n  by  the  Regents,  Slen 
of  the  highest  literary^  distinctitm  as  well  as  pei-sonal  merit  io  the 
nation  were  num leered  among  the  candidates.  It  is  no  disparage- 
ment to  their  attiiinmenis  to  point  out  sfime  of  the  cireunLStanccB 
which  Muction  the  dei^ision  jui?t  made;  for  the  statement  of  which, 
and  the  reference  which  it  embmces  to  Professor  Henry,  we  are 
indebted  to  the  pen  of  a  s<'ientific  friend, 

"Foremost  among  American  savans  stands  the  name  of  Frank- 
LiN  ; — a  name  whieii  belongs  to  the  science  of  the  world,  and  ttm 
hardly  be  said  to  have  a  locality.  Setx)nd  jx'rhap^  to  Franklin  only, 
stands  tlie  name  of  the  philosi^pher  of  Princeton,  It  is  not  now 
the  time  nor  place  to  enter  into  an  enumeration  of  the  extensive 
advancM^  made  in  physical  scienc*'  by  his  rese^archcs.  The  brilliant 
disc<ivery  of  Franklin  of  tlxe  identity  of  lightning  and  the  ckHlrii^al 
fiuidj  might  have  been  supposed  hanlly  to  have  left  room  for  a 
gleaner  in  the  field.  Yet  we  venture  the  opinion  that  if  Franklin's 
iavorite  ^ispiration  could  have  Ijcen  realizetl  —  if  he  wold  have  been 
permitted  to  revisit  after  a  lapse  of  half  a  century,  the  busy  scenes 
of  human  life,  he  would  have  found  himself  a  novice  in  his  favorite 
science.  A  whole  s<^icnce  —  tliat  of  gah-anism,  (voltaic  electricity,) 
elei'tKHmagnetLsm,  nmgneto-ele<"tricit}%  tln'rino-clcctricity,  etc,  has 
been  created  since  the  time  iff  l^^ranklin.  If  the  discoveiy  of 
Franklin  enaijlcs  us  to  make  the  lightning  harmless,  that  of  the 
recent  sc*ln»fl  of  philosoj)hci's  enabh^s  us  to  turn  it  in  various  ways 
to  prac^tical  account  in  tlie  business  purposes  of  Hie,     If  we  ask  who 
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gave  to  the  eleotro-raa^net  of  .soft  iron,  now  used  for  the  telegraph, 
its  present  form,  aii*!  di.s'overwl  the  Istws  by  which  ife  etleetive  pijwer 
could  be  marie  aetive,  the  answer  is  Josepli  Heniy.  The  diseovery 
was  first  published  iu  the  prm^eediugs  of  the  Allxiny  Institute. 
This  was  the  earHi-rit  e<_)atribiiti(iii  to  the  progress  of  di^'overy  made 
by  the  individual  whom  the  ehoiee  of  the  ilegents  has  elevated  to  the 
first  literary  station  in  the  Unital  States.  Soon  after  this  dii^covery 
Henry  was  called  to  the  Chair  ni'  Ex i>eri mental  Fhiloi^phy  at 
Prin(?eton,  where  ibr  the  last  fifte<^n  years  or  more,  hi^  ha^  filled  the 
duties  of  his  office  in  such  a  manner  a.s  to  win  fur  him  tlie  general 
esteem  of  the  literary  i-ommimit^^  of  that  time-hont>red  iseat  ot' 
learning. 

**With  the  relations  between  Professor  IIenr\^  and  his  pupils 
we  have  no  concern  at  preisent*  It  is  of  other  relations  in  which 
he  htis  stmxl  toward  the  general  cuhivatoi-s  of  physical  scienee 
throughout  the  w^cu'ld,  that  we  propane  to  spt*ak.  One  of  the 
most  imjKirtant  dis(*overies  nf  recent  date,  that  of  the  i<!entity  of 
the  law«  whirh  regulate  electric  autl  magnctit%  and  clcctrtj-maguetic 
induction,  was  among  the  early  fruits  of  his  resea replies  at  Princeton* 
If  Franklin  discovered  the  ideolity  l>etW(X^a  lightning  and  elet^ 
tricit}'j  Henr\'  has  gone  further^  and  reduced  elec^trie  and  magnetic 
action  to  the  same  law.s.  It  is  imptissible  iu  a  short  com{>ass  to  do 
justice  to  the  l>oaut^^  and  simplieit}^  of  Henry \s  laws  of  the  action 
of  the  iinpondenible  agents.  Whoever  will  read  the  progre:?s  of  his 
discoveries  as  published  in  the  Tramsaetions  of  the  American  Philo- 
sophical Society,  will  learn  something  of  the  spirit  of  inductive 
reasoning  of  which  Henry *s  researches  furnish  one  of  the  happiest 
illiLstratious.  These  dis(Mr%^erica  are  not  « 'on fined  in  their  sphere  of 
utility  to  the  limit^nl  circulation  of  the  volumes  of  that  SrKnet>'. 
The  student  of  physical  scienee  may  read  the  reprints  r>f  them  and 
the  enwmiums  pronoune«:;3  upon  them  in  eveiy  langnxige  of  civil- 
ised man  thnjughout  the  globe.  It  was  doubtless  a  knowledge  of 
the  extensive  rc[)utation  whirh  these  and  other  dist'overies  have  con- 
ferred on  so  young  a  man,  M'hich  infiueucetl  the  Regents  in  their 
selection  of  a  Sef:"retar\%  It  is  the  nuiu  that  gives  dignit^i'  to  the 
office,  and  not  the  office  to  the  man.  In  his  new  sphere,  Proft^sor 
Henr}"  will  have  a^:! vantages  for  the  pei^sonal  cultivation  and  ad- 
vancement of  scienf*c  which  the  limited  mejins  of  the  Princeton 
College  toi>  frequently  circumscrilxKL  Meu  of  s<^^aenec  throughout 
the  Union  will  find  a  central  point  for  correspondence,  and  will  pay 
to  the  individual  that  tribute  of  respe<;t  whieh  among  freemeo 
would  never  l>e  given  to  men  of  less  attainments,  We  doubt  not 
that  the  memV>et^  of  the  republic  of  letters  throughout  the  United 
States  will  applaud  the  eJioice,  and  give  to  the  Regents  their  cordial 
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support.  It  is  tint  our  pur[M:>m'  Uy  oniimerate  all  the  claims  wtiich 
the  Scm^tarv  ekn-t  has  cm  the  litemry  rotiimunity.  We  have  said 
cnoiifrh  to  show  that  in  discharging  the  rej^ponsible  duty  of  this 
appuintmeut,  the  Regents  have  kwiked  with  a  single  eye  to  the 
purposes  of  tlie  niiiniiiwnt  testator,  the  advancement  of  knowledge 
among  men."* 


NoU  J,     {From  p.  276.) 

henry's  purpose  op  abmlsistration. 

Perhaps  no  better  inside  view  of  Henr^^'s  primitive  purpose  can 
be  obtained,  than  from  the  following  private  and  unpublished  letter 
to  his  personal  fricod  PrL-sident  Nott,  of  Union  College,  Schenee- 
tadv,  X,  Y,  written  during  a  visit  to  Princeton,  very  shortly  aflber 
his  election  and  removal  to  Washington: 

'^Princeton,  DecemlxT  2r>th,  1846, 
"My  Dear  Sir:  —  Your  favor  of  the  9th  came  to  Princeton 
wrhile  I  was  at  Wiifvhington,and  I  now  answer  it  as  soon  as  possible 
after  my  return.  Pk^se  acrept  my  thanks  for  your  kind  eongmtu- 
lations  on  my  appointment  to  the  officii  of  Seei^etan*  of  the  Sinith- 
eoniaii  la^titntion.  I  am  not  sure  Imwever  that  my  ap|M»intment 
will  j)rove  a  subject  of  eongratulation.  The  office?  is  one  which  I 
have  by  no  means  (xiveted,  and  which  I  have  accepted  at  the  earui'st 
solicitation  of  some  of  the  friends  of  science  in  our  countr^^,  to  pre- 
vent its  fill  ling  into  worse  hands,  and  with  the  hope  of  saving  the 
noble  iMxjucst  of  Suiithson  from  being  stjuandcrwl  on  chimerical  or 
unworthy  proje^-t^.  My  tin^t  f)bjt*ct  is  to  urge  on  the  Regents  the 
adoption  of  a  simple  practical  jilan  of  tarrying  out  the  design  of 
the  Testator,  viz:  the  ^^inereamixml  diffusion  of  knowledge  among 
men/*  For  this  purjmse  in  my  opinion  the  organization  of  the 
Institution  should  Ik*  such  aa  to  stimulate  original  research  in  all 
bmnehes  of  knowlcflge,  in  every  part  f^f  *^iur  eounlry  and  through- 
out the  world,  and  also  to  provide  the  mexms  of  diftiising  at  stated 
]>eriods  an  accf>unt  of  the  progress  of  gencnd  knowknlge  compiled 
from  the  Jf>urnals  of  all  kmguagi'S.  To  establish  such  an  orgtmi- 
zation,  I  must  endeavor  to  prevent  expenditure  of  a  large  iK*rtioQ 
of  the  funds  of  the  Smitlisonian  liequest  on  a  pile  of  brick  and 
mortar,  filled  with  obje<'ts!  of  curiosity,  inteudf^I  for  the  embel- 
lish nu^nt  of  Washingt<m,  and  the  amusement  of  those  who  visit 
that  v\t\\     My  object  at  present,  is  to  prevent  the  adtiption  r>f  plans 
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which  inay  tend  to  eraharnissi  the  future  usefulness  of  the  IiLStitn- 
tion,  and  for  tlib  purptw  I  do  not  iiiteDd  to  make  any  ap[M>intnienlB 
uidess  exjjre.s.sly  directetl  to  do  so  by  the  Re^nts,  until  the  orgaoi- 
zation  Is  detiniicly  settled, 

*^The  ineome  of  tlio  Institutiun  is  not  suffieiejit  to  mrry  out  a 
fonrth  jiart  of  tlie  plans  mentionetl  iu  tlie  Aet  of  Congnsa,  and  con- 
terapkltt^d  in  the  IleiK»rt  of  tlie  Re^nts,  For  example,  to  support 
t!ie  expeni^e  of  the  Mu.«t^um  of  the  Exploring  ExjDedition  pre^ent^ 
l)y  Governnient  to  the  Sniith.sonian  Iiu^titutiou,  will  require  in 
interest  on  building  and  exjx^use  of  atteiidanee  upwanl  of  10,000 
dollars  annually.  A  eorjw^  of  l^rofc^ssr^rs  with  neeessary  assistants 
will  amount  to  from  12^000  to  15/100  doUars.  From  these  facts 
you  will  readily  perwive  that  unl<:^s  tlie  Institution  is  startefl  with 
giTat  eaution  there  is  danjrer  of  al>sorhin^  all  the  in<x>nie  in  a  few 
objet^ts,  wlueh  in  themselves  may  not  be  the  best  means  of  eany^ing 
out  the  dcsif^n  of  the  Tc^stator,  I  have  elaljorated  a  simple  plan  of 
organization,  whieh  I  intend  to  press  with  all  my  energy.  If  this 
is  arlopted,  I  am  eonfident  the  name  of  Smtthson  will  beeome 
familiar  to  every  part  of  the  eivilizcMl  world.  If  I  eannot  succeed 
in  t^rryinrc  tmt  my  plans— at  lesxst  iu  a  eonsiderable  degree,  I  shall 
withdraw  from  the  Institutii  >n. 

"With  mueh  i'esi>e<^'t  and  ^teem,  I  remain 
"  Your  o!)edient  servant, 

**  Joseph  ^ixby. 
"Rev.  Dr.  Eliphalet  Nott, 

"Prmdmtoj   Unmi  Collegif  At,  &c,^* 


Note  A'     {From  p.  281.) 

STRUGGLE   WITH  THE    LIBRARY  SCHEME, 

'  From  the  first  orgaui^iation  of  the  Smithsonian  InstitutioD,  or 
indecJ  from  the  still  earlier  times  of  its  dim-ussion  on  the  floors  of 
Congress,  the  great  neeil  of  a  general  library  of  n*ferencxj,  on  a  scale 
comparable  to  that  of  the  large  European  establishments,  felt  by 
every  historit-al  and  literar}^  student,  natnrally  led  such  readers  to 
look  eagerly  to  the  endowment  of  Smithson  for  the  attainment  of 
this  desiraLle  end.  On  December  15,  1843,  the  Hon*  Rufus 
Choate — ^ chairman  of  the  Senate  eommittee  on  the  library,  obtained 
the  referenee  of  the  matter  of  Smithson's  bequest  to  his  own  com*- 
mittec:  and  when  on  June  G,  and  again  on  December  12,  1844, 
Senator  Benjamin  Tappan,  a  member  of  tlie  same  committee  intro- 
duced a  bill  establishing  on  the  Smithson  fund^  an  agricultural 
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in^titutioB  with  a  l>otanical  j^rden,  naturaHiistory  cabinet,  librar}', 
lahomtorvj  k'cture-roam.s  and  profesyorsliip^,  Mr.  Choate  in  oppcH 
sition  to  tlie  plan,  on  January  H,  1S45,  tiin tended  that  *'we  cannot* 
do  a  safer,  surer,  more  unexceptionable  tiling  with  the  incsome,  or 
with  a  jwrtion  of  the  income — ^ (perhaps  twenty  thousand  d^illars 
a  year  for  a  iew  yeiirs,)  than  to  expend  it  in  aecunuilatin^  a  grand 
and  noble  public  library;  one  whidi  for  variety,  extent,  and  wealth, 
shall  \w  confessed  to  be  equal  to  auy  now  iu  the  world.  Twenty 
thousand  dollars  a  year  for  twenty-five  years,  are  five  hnudred 
thousand  dnllars/*  And  he  offered  as  a  subj?titutc  section,  *^that  a 
sum  not  less  than  20»000  dollars  be  annually  ex{>endctl  of  the 
interei^t  of  the  fund  aforesaitlj  iu  the  pureha.«ie  of  Ixjoks,'*  *  This 
proposition  however  was  nrtt  adopted. 

In  the  House  of  Reprei*entative-s,  the  Hon,  Rol>ert  Dale  Owen  — 
chairman  of  a  special  committt^  on  the  subjei'fc,  presented  a  bill 
February  28,  and  April  22, 1840^t*stablishing  a  norma!  educational 
iastitntion;  a  feature  strongly  opposed  by  Hon.  Juhu  Q,  Adams, 
and  on  the  29th  of  April,  184i>,  stricken  out.  Go  the  saiue  day, 
Hon,  Bradford  R,  Wood  movetl  as  an  amendment  ^*that  the  sum 
of  2t),orK)  dollars  of  the  interest  of  said  fund  be  and  in  hereby 
appropriat42*l  annually  for  the  purchase  or  publication  of  a  Hbmry-" 
A  substitute  bill  prej>i'nted  l>y  Hon.  William  J.  Hough  on  the  same 
day,  providtxl  among  various  J*j>e<ihLtitions,  for  an  appropriation  from 
the  interest  of  the  fund  — **?ifi^  f^reeefUng  an  average  of  25,(X)() 
dollars  annually  for  the  gradual  formation  of  a  librar)'/'  Which 
hill  was  adopted,  f  This  act  passed  the  iSenabe,  and  became  a  law, 
Augu^^t  10,  1846. 

This  orgsinie  Act  of  Congress  provided  {in  sect,  3)  a  directorship 
for  the  Institution,  to  eonsbt  of  fifteen  Regents, — six  of  whom 
should  he  inemben^t  of  Congress,  selected  equally  from  the  two 
chambers ;  and  (iu  sect.  9 )  authorizt/d  the  saitl  managers  **  to  make 
such  disposal  as  they  shall  deem  l>est  suite<l  for  the  promotion  of 
the  purposes  of  the  testator,** — of  any  income  not  appropriated  or 
requinxl  by  the  provisions  of  the  act. 

The  litmrd  of  Regents,  after  considerable  disiiaission,  by  resolu- 
tion adopt<xl  January  26,  1H47,  a[)|»ortioue<:I  one-half  of  the  annual 
income  (exclusive  of  Imilding  expenses)  to  the  purpose  of  forming 
a  library  and  moseum,  and  one-half  for  the  jniblicatiou  of  original 
researches  and  for  the  su|jport  of  public  lectures.  This  compromise 
between  contending  parties,  by  no  means  satisfied  the  judgment  of 
the  Secretary.    In  his  first  rejiort  to  the  Regents,  presented  Deeem- 


•  The  Smilfutrminn   Insiittttion:  HocxjiTiientir  relative   to  Us  Origin  i\nd  History. 
Edited  by  WUJUftm  J,  Ulieus.    t Smith.  AFu^.  Valt.  NoJt28,l  pp.  262,  S12,  liDd  320. 
t  The  ^mUhtonian  IruiUuiUm,    Bjr  W.J.  Rbeec.    Pp.  355,  909,  Ifl2-'l,  46&<473. 
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her  8,  1 847,  Henn^  i>trong!y  urged  that  **  lo  carrying  out  the  spirit 
of  tlie  plan  adopt* hI,  namely  that  of  atfK-tini^  men  in  general  by  the 
t>perations  of  the  Institution,  it  is  evident  that  tJie  prineipal  means 
of  *  diffusing  knowledge'  must  be  the  Prcm,'' *  In  his  second 
report  he  sete  forth  that  "The  In^stitution  is  not  for  a  day,  but  is 
designeil  to  endure  as  long  its  our  Government  shall  exist;  and  it  is 
therefore  i>eeuliarly  important  that  in  the  beginning  we  should  pro- 
ceed carefully  and  not  attempt  to  pnxUtce  imme<liate  effects  at  the 
expense  of  permanent  usefulness.  The  process  of  *  increasing 
knowledge*  is  an  extremely  slow  one,  and  the  value  of  the  resulte 
of  this  part  of  the  plan,  cannot  be  profM^ly  realized  until  some 
years  have  elaj>sed,"f  In  his  fourth  report  he  recapitulates;  "To 
carry  out  the  design  of  the  testator,  various  plans  were  proposed; 
but  most  of  these  were  founded  on  an  imperfect  apprehension  of 
the  terms  of  the  will.  The  great  majority  of  them  contemplated 
merely  the  *  diffusion  *  of  popular  information,  and  neglected  the 
first  and  the  most  prominent  requisition  of  the  l>e<quest,  namely  the 
'increase  of  knowledge/  The  €»nly  plan  in  strict  conformity  with 
the  terms  of  the  will,  and  which  esi_>ecially  cHjnunended  itself  to  men 
of  sc^ience,  a  class  to  which  Smithson  hiniself  l>elonged,  was  that  of 
an  active  living  organization,  intended  principally  to  promote  the 
discovery  and  diffusion  of  new  trutiis,  -  -  -  It  wa^  w*itii  the 
hope  of  being  able  to  assist  in  the  practical  dev-elopment  of  this 
plan  that  I  was  indueetl  to  accept  the  appointment  of  principal 
executive  officer  of  the  Institution.  Many  unforeseen  obstacles 
however  present<xl  themselves  to  its  full  adoption;  and  its  advocates 
soon  found  in  contending  with  opposing  views  and  advei^e  interests, a 
wide  different*e  between  what  in  their  opinion  ought  to  lie  done,  and 
what  they  could  actually  accomplish.  -  -  -  After  much  discussion 
it  was  finally  concluded  to  divide  the  income  (after  deilucting  the 
general  expenses)  into  two  equal  parts^  and  to  devote  one  part  to  the 
active  operations  set  forth  in  the  plan  just  descriljcd,  and  the  other 
to  the  formation  of  a  libnu-y,  a  museum,  and  a  gallery  of  art.  It 
was  evident  however  that  the  small  inctome  of  the  original  bequest 
—  though  in  it&elf  sufficient  to  do  much  good  in  the  way  of  active 
operations,  was  inadefpiate  to  carry  out  this  more  extended  pUn. 
"  -  -  Though  one-half  of  the  annual  interest  Is  to  be  expended 
on  the  library  and  the  museum,  the  portion  of  the  income  which 
can  be  thus  tlevuttd  to  the  former,  will  in  my  opinion  never  be 
sufficient  without  extrane<jus  aid  to  collec^t  and  support  a  miscella- 
neous library  of  the  fin^t  class.      Indeed,  all  the  inoome  would 


♦  Smitfuonian  RepaH  for  1847,  p.  133  (Sen.  ecl.>-'P.  190  (H.  R.  cd.) 
t  amUh*Qnian  Report  for  1S4S,  p.  156  (Sen.  ed.)-p.  M8  (H.  R,  wi) 
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Bcarfely  suffice  for  this  purpose/^*  In  his  fifth  animal  report  he 
maintains  that  **the  idea  ought  never  to  be  eDtert;yned  that  the 
portion  ot'  the  limited  mtx>rae  of  the  Smithsonian  fund  which  can* 
Lm'  devoted  to  the  purehase  of  lKK)ks»  will  over  be  suffietent  to  meet 
the  wants  of  tht'  American  scholur.**t  In  his  sixtli  annual  re{u>rt, 
exhil>itin^  the  valual>le  contributions  to  k no wled|y^c  which  the  Insti- 
tution had  alreafly  ef1ff*ted  in  the  few  years  of  its  oxisteiiee,  he 
remarks:  **A11  the  anticipations!  indulged  with  regai'd  to  it  have 
been  fully  realized ;  and  after  an  experience  of  six  years,  there  can 
now  be  no  donbt  of  the  true  policy  of  ttie  Re^pentB  in  n^gartl  to  it. 
I  ani  well  aware  however  tliat  the  idea  in  entertained  by  some  tliat 
tlic  sys^tem  of  active  operations  though  at  pn^a-nt  in  a  nourishing 
condition,  cannot  tx)ntinne  to  l>e  the  prominent  object  of  attention; 
and  tliat  under  another  S4't  of  din^'tors  other  counsels  will  pre%^ail 
and  other  measures  l>e  adoptetl,  and  what  has  Ijeen  done  in  establish- 
ing tfiis  system  will  ultimately  be  undone^*  He  presents  however 
the  i  nspi  r  i  t  i  n  g  and  con  so  I  in  g  refletl  i  on  :  *  *  But  i  f  n  ot  w  i  t  h  st  an  d  i  ng 
all  this,  the  Institution  is  destined  to  a  change  of  policy,  what  has 
be<jn  well  done  in  the  line  we  are  advomting,  can  never  be  undone. 
The  new  truths  developed  by  the  n^searehe^  originated  by  the  Insti- 
tution and  H'cc^rded  in  its  publications,  the  effect  of  its  exchanges 
w^ith  foreign  countries,  and  the  results  of  its  cataloguing  system,  can 
never  be  oblitcrateil :  they  will  endure  through  all  ei>ming  time. 
Should  the  Government  of  the  Unite^l  States  l)e  dissolved,  and  the 
Smithsuniao  tund  dissijwiteil  to  the  winds,  ^ — the  *  Smithsonian  Con- 
tributions to  Knowletlge'  will  still  be  found  in  the  principal  libraries 
of  the  world,  a  perpetual  monument  of  tlie  wistlom  and  lilierality 
of  the  foumler  of  the  Institution,  and  of  the  faith fulnes.s  of  those 
who  first  directei]  its  affairs.  Whatever  therc»fore  may  be  the  future 
condition  of  the  Institution,  the  true  |X)licy  for  the  present^  is  to 
devote  its  energies  to  the  system  of  active  operations.  All  ether 
olvjects  shoidil  he  snl>f>rdinate  to  this,  and  in  no  wise  Imi  suffered  to 
diminish  tlie  gofxl  which  it  is  capable  of  prmlueing.  It  shonkl  Iw 
I^r^scx■utCHl  with  discretion,  but  with  vigor:  the  rmuilM  will  be  it8 
vindication.'* J  In  his  next  annual  rcpntrt  he  reitenites:  "A  mis- 
</ellaneous  and  general  library,  inuscnni,ao<l  gallery  of  art,(th(*ugh 
important  in  themselves,)  have  from  tlie  fii-st  lieeu  considered  l>y 
th(»sc  who  liave  (Titieatly  examines  I  the  Will  of  Smith  son,  to  Ix; 
ttRi  restrietwl  in  their  oi-jcrations  and  UH}  local  in  their  influence*  to 
meet  the  eonjpreheusive  iutentions  of  the  testator;  and  the  hope 


•  SffiUfumiian   Report   for  1850,  pp.  186,  187,  and  205  (Sen.  ed.)— pp.  178,  179,  nud 
m  iH. B. ed.) 

f&miihsonian  Report  for  1851,  p.224  (Seil.ed.>-p.21fl<H.Red.) 

t  SmUhmnian  Jtrport  for  ]Ba2;  pp.238, 234  (Ben.etL)— pp.225^  220 (H.  R.  ed.) 
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hus  l>e€'n  cherish(?cl  that  ntlier  means  may  oltimately  be  provided  for 
tlir  support  of  tlio;se  olijcet^,  and  that  the  wliole  intx)me  of  the 
Smitli80iiinn  fund  may  be  devoted  to  the  more  legitimate  objeots  of 
the  noble  beque^^t."  * 

At  a  meeting  of  tlie  Board  of  Regents  held  Mareh  12,  1853, 
a  rommittee  of  seven  wil^  appointal  to  eonsider  and  reix)rt  ujxm 
**tlLe  subject  of  the  dlstriimtion  of  the  ineonie  of  the  Institution^  in 
tht*  iMiiniier  etmtemi>iatw]  by  the  ori^n'md  plan  of  organ iziU ion/* 
Hon.  R.  Choate,  a  member  <»f  this  comndttw^  lw?ing  unalile  to  attend 
its  ineeting?*»  (having  returne^l  tr>  Boston  at  theeml  of  hii>  Senatorial 
term  in  1840 J  Hon.  James  Meiiehani  (of  the  Hont^e  of  Representa- 
tives) was  appolntetl  to  take  his  plaw,  February  18,  1854.  At  a 
meeting  of  the  Regents  held  May  2(>,  1854,  Fbjn.  James  A.  Pearce, 
ehairman  of  the  eorimiittee,  submittal  its  rejiort,  presenting  a  very 
fnll  diseiLssaon  of  the  legal  questions — a^  to  the  diseretionary  power 
of  the  liegents,  and  the  true  policy  of  the  Im^tituticin.  On  the  fiT^i 
pointi  after  showing  how  faithfully  the  jspct/ifie  I'txfuirements  of  the 
organic  Aet  liad  lx*en  executed,  the  eomnjittee  in  referring  to  the 
clause  that  the  annual  exjx'nditurc  for  the  library  should  not  c*xceed 
26,000  dollars  in  the  average,  niaintainetl  that  ^*this  is  nothing  bat 
a  iimUaiion  upon  the  diseretion  of  the  Regents,  and  ean  by  no  rule 
of  tHinstnietion  be  fYuisidered  as  intimating  tlie  desire  of  Congre:^^ 
that  such  sum  should  Ix*  amiually  a  impropriated .  The  limitation 
while  it  preventwl  the  Regents  Irom  exeetnliug  that  sum,  left  them 
full  discretion  as  to  any  amount  within  that  limit."  On  the  second 
point,  the  eommittee  say:  **  What  then  art*  the  eonsiderations  whieh 
shouhl  govern  tliem  in  rejeeting  the  plan  whieh  pn>|>oses  a  great 
lil>rary  as  the  best  and  chief — if  uot  the  only  means  of  exex*uting 
the  trUxSt  created  by  the  Wiil  of  Sniithson,  aud  fulfilling  their  own 
fluty  under  the  law?  The  Muerease  and  ditl'usiun  of  knowledgi; 
among  men/  are  the  great  purjwjses  of  this  munificent  trust.  To 
inerease  knowltxlge  implies  research,  or  new  aud  active  investigation 
in  some  one  or  more  of  the  de[)artments  ot'  learning.  To  tliffnse 
knowledge  among  men,  implies  active  uie^isnres  t'or  its  distribution 
tio  far  lus  may  lie,  among  mankiiul.  Neither  of  these  purpj^^  could 
be  aeconiplLshwl  or  materially  ad%^anee<l  by  the  aecumulation  of  a 
great  library  at  the  city  ot'  WjLshington.  -  -  -  The  appliaition 
of  25,000  dollars  aunually  ( fi vt>sixtlis  of  the  whole  income  at  the 
date  of*  the  Act)  to  the  purchase  of  lxM»ks,  would  be  incc^nsistent 
with  and  subversive  of  the  whole  tenor  of  all  that  preeefles  the  8th 
section.f    -     -     -     The  cjommittee  need  not  repeat  in  detail  all  the 


•  Smifhaonfan  Rrport  for  \^i-\  pp.  10,  U  (Si^ti.  tiL) 

[fTho  rciildiie  of  thi"  Jnc-ome  would  Indeed  have  been  whoUy  Instifncient  even 
for  the  neees*mry  salarkn  nnd  InriiJenlid  expense*  of  the  Hbrury  lUelf,— to  *ay 
nothing  at  the  oLher  InlerenU  tpeeti]<*«.l)y  provided  for  by  thedth  »Gctlon  of  tbc»m:Ll 
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parts  of  the  plan  of  organization,  but  may  mention  that  it  inehided 
the  oxehan^o  of  the  piibli.shcfi  tniii.snc'tions  of  tlic^  I  restitution  with 
tl»>M?  of  literary  and  scicntifie  societiL's  and  estahlLshmcnts,  and  pro- 
vided for  a  museum,  and  libmrvj  to  consist  of  a  complete  collec- 
tion of  the  ti'ansaetions  and  prorti^lin^s  oi*  all  the  kerned  soti'ieti^a 
in  tlio  worlil,  of  the  more  importmit  current  iH'ri<Klical  publications 
and  other  works  neces8arv  to  scientific  invc^ti|!^atious;  thus  employ- 
ing tlie  in.st  rum  en  tali  tics  p>inteil  out  in  the  law,  as  mcuos  fjf  in* 
creiusiug  and  flitfusin|j  knowlc<ilge,  entirely  consistent  with  and 
necessar)*  to  the  plan  oi"  rt»3?e'iirch  and  publication,  Tliiii  plan  Ls  no 
longer  ex  fieri  men  tfd  ;  it  has  btx^u  t^i^tetl  by  ex|M*rieiiwj  it^  sufx*css  is 
aeknowle<lged  by  all  w^m  arc  eajiable  of  forming  a  correct  estimate 
of  its  results;  and  the  Institution  has  evcr>'  ciu'ouragcmrnt  to  pur- 
sue steadily  its  system  of  stimulating,  ns^sisting,  and  publishing 
research.  -  -  -  The  ccimmitti'e  sul*ruit  to  the  Board  the  follow- 
ing resolutions:  B^sohfdy  That  the  sc*venth  resolution  passetj  l>y  tlie 
Board  of  Ilcgent.s  on  the  2(jtli  of  Januaiy,  1847,  rcrpiiriug  an 
equal  division  of  the  ineome  Ixtwec^n  the  aetive  opemtious,  and  tlu* 
museum  an<l  library,  (when  th<?  buildings  are  completed,)  l>c  an<l  it 
is  hcreliy  re|>eale<L  Itimjlred^  That  hereafter  the  annual  appropri- 
ations shall  In'  apportiorictl  spe<'itically  among  the  different  olye<'ts 
and  oiM^rations  uf  the  Institution  in  such  niauncr  as  may  in  the 
judgment  of  the  Regents  liQ.  oecessarj^  and  proper  for  each,  at^coni- 
ing  to  its  intrinsic  importance  auil  a  eomjrliauee  in  gon<J  faith  with 
the  law/^  *  Tliis  report  was  signetl  by  six  of  the  etjnmiittec:  Mr* 
Meaeliam  tlu'  la^t  apiMtintcd  nicmher  dissenting,  and  subndtting  an 
elalM irate  minority  report,  which  eomprisiHi  a  very  able  and  inge- 
nious argument  in  defem^e  of  the  Hbniry  plaiT.  t  Tlie  rt-^t>lutionfl 
olfert^l  by  the  cc^nmiittce  were  adojittnl  by  tl)e  Boartl  of  Regenta 
January  15,  1855, 

As  six  of  the  fifteen  Regents  were  liy  law  si^cctcd  from  senators 
and  n^pre^jntati vcs»  a  vvry  obvitius  resort  iVtr  a  mendier  dissatisfied 
with  the  aetiou  oi"  a  majority,  was  a  motion  in  CV>ngn:^s  tor  the 
familiar  ** committee  of  inquiry,''  Act^irdingly  Hon.  James  Mea- 
cham  moved  in  the  House,  Januaiy  17, 1855,  that  a  select  commit- 
tee of  live  l>e  appoiutt^I,  "and  that  said  committee  be  directed  to 
inquire  and  report  to  the  House  whether  the  Smithsonian  Institu- 
tion has  Ix^en  managi'd^  and  its  funds  expeudcHi  in  acajrdauce  with 
the  law  establisliing  tLe  Institution;  and  whether  any  additional 
legislation  \ye  neix^ssury  to  carrj'  out  the  designs  of  its  founders: 
and  that  said  c^immitt*:^:'  have  power  to  send  for  perscjns  and  papers." 
The  resolution  was  ado|»ted  by  a  vote  of  93  to  914 

•  Stniihwmian  Report  for  1853,  pp.  81^  (S«ii.  cd.) 

f  Smlthimnlan  Reftort  for  lASa,  (appendix  to  H.  R,  ed.)  pp.  247-29$. 
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Go  the  3d  of  March,  1855,  Hou.  Charles  W.  Upharn,  fhairiiian 
of  die  sclcet  t*oiniiiitt<x%  8ul)mittetl  to  the  Hoii.se  what  must  he 
refr^rdtnl  ii;*  a  minority  report ;  deelaring  "  No  doubt  we  think 
can  Ik*  entertained  that  the  framei^  and  enactors  of  tiie  law  exf>eeted 
that  about  200/JQO  dollar>i  w^ould  l>c  exjiendetl  *for  the  formation 
t>f  a  library  eoni posed  of  valuable  works  pertaioin^  to  all  de[Mirt- 
ments  of  knowlaige/  in  eij^ht  ycan^."  After  eriticisinjr  tlie  syt^tem 
apj)n>ve<l  by  the  Regent8j  of  devoting  a  large  portion  of  die  Smith- 
sonian income  to  the  promotion  of  original  i-eseaivh,  the  reiHirt 
state's:  ''At  the  ^xmc  time  thev  do  not  enHt  blame  or  censure  of  any 
eort  II [xm  tliose  who  suggt^istKl  and  have  labored  to  carr>"  out  that 
sys^tem*  The  {k^ign  was  in  it^lf  txunnjendable  and  elevated.  It 
has  unquet^tionably  Ix^n  pursued  with  zwd,  sintYrity,  integrity,  and 
high  motives  and  aims:  but  it  is  we  tldnk  iiec^-i^irily  i^urrounded 
with  v(  rv  gr(*at  ditlieultiei^.  _  *  _  Byt  a  few  wordt*  ai"e  nc^xled 
to  do  justice  to  the  value  of  a  great  universid  library  at  the  metrop- 
olis of  the  Union:''  *fee.  -  -  -  The  re[K»rt  concludes  with  the 
judgment  that  as  a  measure  of  mutual  t^mcession,  **  the  compromise 
adoptt^l  at  an  early  day  by  the  lioanl  of  Regent.s,  ought  to  be 
restortMl,  ami  that  all  desirable  ends  may  Ix'  ultimately  ^^-ured  by 
dividing  the  incrmie  equally  betwcx*n  the  libnirv  and  museum  on 
one  [lart,  and  the  active  operations  on  the  otiier/'  This  re|x»rt  was 
mgncKl  hy  tlie  ehairnian^  Mr.  L'pham,  alone ;^ two  ot*  the  e<3mmit- 
tet^  (Movsrs,  William  }L  Witte  and  Natlianiel  G.  Tayh>r)  presH-nting 
a  dissenting  report,  and  the  remaining  two  (ilessr^.  Richard  C. 
Fiir%'eiir  and  Daniel  Wells)  dwlijiing  to  feign  either.  The  rcjiort 
Bubmittixl  hy  Mi\  Witte  (no  less  claljonite  than  that  by  the  chair- 
man) conelndetl:  '*Thcy  Ijclieve  that  tlie  Kvgents  and  theSetTetan' 
have  managed  tlie  atlairs  of  the  Institution  wisely,  faithfully,  and 
judicioiLsly ;  tliai  tliere  is  no  neeeasity  fV*r  furtlier  legislation  on  the 
subjet^t;  aiul  that  if  the  Institution  lie  allowed  to  continue  the  plan 
wiiich  lias  iM'en  adopted  and  sr>  far  pursues  1  with  unquestionable 
Buc^eesrt,  it  will  satisfy  all  the  requirements  f*f  tlic  law,  anil  the  j>ur- 
jms(^  of  Smithson's  Will,  by  *inereiising  and  rbtfusing  knowleilge 
among  men/ ^^*  UiM)n  these  wntlicting  and  balaowd  rcjK>rts  no 
action  wan  taken  l>v  the  House. 

8inm!taneousIy  in  the  Senate,  Hon.  John  iL  Clayton,  January 
17,  1855,  intnidu(*e<I  a  resolution  **that  the  Committee  on  the 
Judiciary  inquire  whether  any,  and  if  any  —  what  a«*ti<in  of  the 
Senate  is  nwessiuy  and  jjroper  in  regard  to  tlie  Snuthsoniaii  Insti- 
tution?'* ()n  the  6th  of  February,  1855,  Hi>n.  Andrew  1^.  Butler, 
chairman  of  tlie  Judiciary  I'ommittee,  submittcil  to  the  Senate  a 
report  completely  vindicating  the  txiurse  pun^ned  by  tlie  Regents; 


•  The  StnithaorUan  In§mUU>n.    By  W.  J.  Rtaees,  px>.  58(MI28. 
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in  which  it  is  niaintaioetl  tiiat  **jinv'  incTeasc  of  knowledge  that 
might  l>c  afqiiireil  was  not  to  be  loeketl  up  in  the  Institution  or  prc- 
servetl  otily  tor  theoitizens  of  Washington  or  fM}r8<jii.s  who  might  visit 
tJve  Institution.  It  was  by  tiie  express  terms  of  the  trust,  (which 
tlie  Uiiitetl  States  was  ]>kHlgt^l  to  exeeute,)  to  l>e  'diffused  among 
men/  Thi.s  wmkl  l>e  done  in  no  other  way  than  by  publieutions  at 
the  ex|>cnse  of  tlie  Institution.  Nor  has  Congress  pn^crib^  the 
sums  which  shall  he  appropriatinl  to  tht^se  ditiertmt  objects.^  It  is 
left  to  the  discTetion  and  juflgment  t>f  the  Regeiite.  -  -  -  These 
operations  ap|>eiir  to  liuve  Iw^en  etirried  out  by  the  Regents  under 
the  immediate  superintendence  of  Professor  Henry,  with  zeal, 
energy,  iind  discretion,  and  A\'ith  t!ie  striet<i^t  reganl  to  et*ouomy  in 
the  exfK-mliture  of  the  funds.  Xor  does  there  seem  to  be  any  other 
mode  wideh  tVmgi'c^s  could  preBtTibc  tir  the  Regents  adopt,  which 
would  hnter  fultill  the  high  trust  which  the  Unit^Kl  iStatt^  have 
undertaken  to  perform.  -  -  -  The  committ«*e  see  nothing  there- 
fore in  their  conduct  whirh  calls  for  any  new  legishitiou,  or  any 
change  in  the  jK>wers  ni>w  excrrisc^d  i>y  the  Regents/*  And  the 
re|K>rt  concludes  in  "the  language  of  the  rei?olut!on,  that  ^ no  action 
of  the  4Sc>nate  is  necessary  and  projKif  in  n^gard  to  the  Sniitlisonian 
Institution:'  and  this  is  the  unanimous  opinion  of  the  committee/' * 

And  til  us  ended  an  earnest  struggle  of  many  years  Ijf^twe^^n 
Science  and  Literature  for  the  jjossessiou  of  8mithsons  endowment: 
and  though  the  intercut  in  the  <^introvers\^  has  long  sirrec  passed 
away  in  the  permanent  establishment  of  Henrys  far-rt-iiehing 
policyj  its  liistor)'  is  suggestive  and  instructive.  No  bettiT  conelud- 
iug  summary  etui  l>c  presenter!,  than  by  an  cxtnict  from  a  fpiite  rect^nt 
judicious  m\tl  dispassirmate  reatpitulation  of  the  discus-^ion  and  its 
rc*sult8j  written  ftir  T/ir  Ltirrvafioniri  J{n:ieit\hy  Mr.  A.  R, iSpotfoi'^J, 
the  seliolarly  librarian  of  the  (iovernment  Library  at  Washington: 

•'The  net  result  of  the  protitietCHl  controversy  was  to  leave  the 
Regents  to  put  their  own  interprt station  upon  the  law,  and  every 
step  since  taken  in  the  nmnagemeut  of  the  Smithsonian  IrH^rpjestj 
has  Ik-cu  in  the  direction  of  curtaiUng  eveiy  cxjx'uditure  for  other 
objects  than  the  prrxniring^  publishing,  and  distributing  of  what 
were  deeme<i  valuable  original  contributions  to  human  knowh^lge. 
In  strict  accordamx^  witli  this  thnin*,  the  lil>niry  gatlvere<l  by  the 
jnirclia^^es  and  exchangers  of  twenty  yt^irs,  wtxs  tmnsferiiM^l  to  tlte 
Capitol  in  IStJO,  and  bc^came  a  pju't  of  the  library  of  the  Govern- 
ment. This  large  addition  formed  a  most  valuable  complement  to 
the  ccJ lection  already  gathercfl  at  the  Capitol.  It  embraced  the 
largest  assemblage  of  transactions  and  other  publications  oi'  learned 

•  SmUhsonian  Report  for  1S65,  pp.  89^86.— Bhei^'  SmiihMtnitm  TnstUuHim^  pp.  883-587. 
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societies  in  all  parts  of  the  j^lol:)e  aiid  in  nearly  all  the  modern  lan- 
guages, wliigh  is  to  be  foaod  iu  the  country.  -  -  -  The  Sniitli- 
soniao  deposit,  kept  up  as  it  is  from  year  to  year  by  ad«litioas  of 
new  eontribiitions  in  every  department  of  seientiiie  literature,  sup- 
plies—  in  nnmeetion  witli  the  extensive  Libniry^  of  Congrea^s,  a  larger 
collecliou  of  s<:nentific  IxMjks  fur  itse  atj<l  referenee,  than  is  to  be 
found  10  any  one  IxmIv  elsewhen^  in  the  l^nitetl  States.  The  wiiste 
of  means  incident  to  the  duplication  of  two  extensive  libraries  at 
the  seat  of  Government  is  thus  obviatetl,  while  the  convenience  and 
interests  of  schokun?  pursuing  their  researches,  are  in  the  highest 
degree  promoted  by  the  eonsolidation/'* 


Note  L.     (From  p.  285.) 

DISTRIBUTION   OF    SMITHSONIAN    MATERIAL, 

For  the  great  organic  purpose  of  furthering  seientitic  research, 
not  only  liave  viLSt  nund:>em  of  duplicate  specimens  been  liberally 
distributtil,  but  e\'en  reserved  specimens  of  special  interest  or  rarity 
have  been  loaned  under  proix^r  conditions  to  original  workers. 
Perliaps  the  review  of  a  single  year's  application  of  such  material, 
will  best  convey  an  idea  of  its  general  cliaracter: 

^*  It  hasr  always  been  the  policy  of  the  Institution  to  furnish  speci- 
mens inr  sfMjcial  study  and  invc^tigiition  to  natui'alists  of  estiiblishcd 
repntiition,  either  iu  this  c<:»uutry  or  abroad.  The  use  of  these 
spe<amens  is  granted  under  the  express  condition .  that  they  are  to 
form  the  subject  of  investigation,  the  results  of  which  are  to  be 
publisheil  by  the  Institution  or  sitmc  other  establishment,  and  that 
in  all  cu'^cs  full  cretlit  is  to  be  given  to  the  Institution  for  tlic  assist- 
ance it  has  rcndenxL  Furthermore^  in  the  case  of  the  preparation 
of  a  monograpli,  a  full  set  of  the  ty{»e  specimens  correctly  hibelet] 
is  to  be  put  aside  ibr  the  National  jVI ostium,  and  the  remainder  of 
the  s|>ecimens  made  np  into  sets  for  distribution.  The  following 
list  presents  the  more  importiuit  teases  of  the  loan  or  assignment  af 
materials  iluring  the  past  j'car.  Sotue  of  the  specimens  have  already 
been  returniHl,  while  the  reuutinder  are  still  in  the  hands  of  the 
parties  to  whom  they  were  intrusted : 

**  Crania  of  the  re<x^ut  and  fossil  bison,  musk-ox,  &c*  to  Prtjfcssor 
L,  Agassiz, of  Cambridge,  Mass: - — Lmd  shells  of  Central  and  Soutli 
Anverica  to  Thomtis  Bland,  of  Kew  York:  —  land  and  fresh- water 
shells  of  North  Americii  to  W.  G.  Binney,  Burlington,  N*  J, — -nests 
and  eggs  of  North  Amerii^an  birds  to  I>r,  T.  M,  Brewer,  Boston: — 

*  The  IfUtmationai  Meifiew  tor  November,  1878,  vol.  v.  pp,  762-704. 
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birds  of  South  Amorica  and  Alaska  to  John  Caasin,  Philiulelphia :  — 
AleiidiB  of  North  .inierifii  to  Dr.  Elliott  CoiR^,  U.  H,  Army  c-^col- 
kH/tioiis  of  Ameriaiu  an*!  iorot^n  rt'ptik'S  to  Professor  E,  D,  Coi>e, 
Fhiljuk4|(hia:  —  fun^i  from  the  Indian  Territory  to  the  Rev*  M.  A, 
Curtis,  llillsterougli,  X.C  — imfigurtHl  sprier*  of  North  Amerifan 
birck  to  IK  G.  Elliott,  New  York:  —  diatoniaeeons  earths  ami  dL<!j>- 
sea  .soundings  to  Arthur  M.  ErJ wards,  New  York:  — Tjepidoptera 
from  varicfus  North  Amtric.^an  loealitieH  to  W.  II,  Edwards^ Coal biirj:!:, 
Va. — seetLs  of  Biiehineria  retx^ived  from  tJie  Dej^nirtinent  of  Agricul- 
ture, to  Dr.  Elu*1  Flint,  Nieaiiigua:  — |)luots  eolleetf^l  in  Ecuador  by 
the  ex{>editior:  under  Professor  Orton,  to  Dr.  Ai^iGray,  Cambridge, 
Mass. — ^Inie^'^lli^neous*^JK'cimons  of  North  American  insw^ts  io  Pro- 
fe*«^>r  T,  Glover,  Deiiartinent  of  A^rieulture,  Waj^lungtou :  —  ^*^i^" 
eral  colhx-tiiai  of  birds  of  Cor*ta  Rica  and  Yucatan  to  George  N. 
Lawrence,  New  York:— American  Unionidjc  to  Isaac  Lea,  Phila- 
delphia:— series  of  North  Amerimn  8:ilainiiudcrs  to  St.  George 
!Mivart,  IjOiidon: — American  Dlptera  to  Jiaron  E.  Osteu-Sacken, 
New  York;  — Ijcpidoptera  of  E<^uador  and  Yucatan  to  Tryon  Kca- 
kirt,  Philadelphia:  —  |*hints  iijlkvtetl  in  Ahi^ka  by  various  exjje- 
ditioot*  to  Dr.  J.  T.  K*tthnx'k,  MeVcytown,  Pa.  —  iMrds  of  BueinjQ 
Ayres  rct^eived  from  W.  H,  Hmkon,  and  a  i^erici*  of  small  Ameri- 
can owls,  to  Dr.  P.  L.  Sclater  and  Dsbert  Salvin,  I^ondon:  — mis- 
cellaneous collections  of  American  Drthoptera  to  S.  H.  Seudder, 
Boston  ;^ — ^coilet'tions  of  Amcriiim  Hcmipteni  to  P,  R,  Uhler,  BaL 
timore:  —  Americ-ao  myriajHuls  and  spidei-s  to  Dr,  IL  C.  WexxL 
Philadeljjhia:  —  human  cnmia  imm  north westiTU  Amerini  and  the 
aucbnt  mouoilsof  Kentucky,  also  ctjIltH'tioJis  from  the  ancient  shell- 
lii^ipHof  Masstcliusettsaud  New  Brunswick,  to  Dr.  fleffreys  Wyman, 
Cambridge,  Mass* 

*^  Few  iKTsons  are  aw'are  of  the  great  Extent  to  which  thin  Smith- 
sonian material  hiLs  Imx'D  used  by  Ameridin  and  foreign  naturalists, 
or  the  number  of  new  facts  aiiu  new  species  which  ha%^e  been  con- 
tributed to  natural  history  tlirtmgh  its  means."* 


NoU  JH    iFrom  p.  285.) 

OVERFLOWING  CONDITION  OP  THE   MUSEUM. 


'*  It  is  a  question  whether  any  museum  in  the  world  is  in  rax»ipt 
of  so  great  an  amount  of  material  as  the  National  Mus<*uui  at 
Washington;  and  were  tJie  rule  of  the  British  Museum  to  prevail, 
it  would  te  crushed  by  the  weight  of  its  own  rieln^.     The  constant 


•  SmUhnonian  RttpoH  for  lS6g,  pp.  36, 37. 
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eflort  lirnvover  on  the  \nui  of  the  Sniithsoniim  Institution  to  utilize 
this  material  in  the  intert^t  of  scit'Dt'e  iiiul  (Mluciition,  tt^nds  to  ket-p 
down  the  mass,  tliou^h  it  is  only  at  tlu?  expeiLse  of  tlie  incessant 
activity  and  con^stant  lalmr  of  the  Museum  ibrce  that  this  object  is 
in  any  measure  accomplished,  *  -  *  It  may  be  proper  to  state 
that  for  the  exhibition  of  the  full  Heries  of  objeetJS  now  in  ptiR-^ession 
of  the  Institution  J  and  not  ineluding  any  unnecessary  duplicates, 
much  ampler  acc^nnniodations  will  l>e  nce^Ie^l  than  can  Ix^i  had  ia 
the  building;  and  if  these  are  to  lie  displayeii  as  tliey  sliouhl  be,  it 
will  Ix^  neeessiuy  at  no  d instant  day  to  provide  means  for  extending 
the  j^pace,  either  by  a  transfer  <ff  the  entire  collection  to  new  build- 
ings, or  by  making  additions  to  thnt  of  the  Smithsonian  Institution. 
Id  illustration  fif  this  stiiternent  it  may  l>e  remarkc<l  that  of  sixtv- 
seven  thousanil  sjMx*imenj?  of  birds  entered  in  the  catalogues  of  the 
museum,  and  of  which  more  than  forty  tliotLstind  are  tm  hand, — 
(the  remainder  having  b<:'en  distributed  J  less  than  live  thousand  are 
monnt«*d  and  on  exhibition^  these  oii'upying  iully  two-fifths  of  the 

E resent  hall:  tJic  restore  preseTved  as  skins,  in  chc^.'^L^, drawers, and 
oxes,  mid  of  theru  fiftini  tliousand — ^or  three  times  the  oumlxT  at 
present  on  exIiilHtion,  nquire  Uy  Ik*  displayed  for  the  projxT  illuji- 
tration  of  even  Americtux  ornithology.  Tlie  urgency  for  additionni 
I'oom  is  still  gi-*'ater  for  tlie  mammals.  Here,  out  of  some  five  or 
gix  thousand  specimens,  less  tlian  so  many  hundred  are  exhibited, 
the  remainder  alone  being  almost  sutBeient  to  occupy  half  of  the 
hidl.  Of  many  tlionsamls  of  skeletnns  of  mauunal>,  binls,  reptiles^, 
imd  iishes,  a  very  smail  percentage  is  showti  to  the  public,  while 
exhibition-room  to  the  amount  of  thousands  of  square  feet  is 
reipi  11X^1  lor  spci^imens  that  now  occupy  dniwei"s  in  side  aj>artment=i. 
Of  the  very  large  eolkx»tion  of  alt^jhobc  speinmens  which  constitute 
the  most  important  material  in  every  public  museum,  scareely  any- 
thing is  on  exhibition,  althougli  the  sek^'tion  of  a  single  series  for 
tJiis  purpose  is  very  desiral>le/'* 

**The  Mnstmm  p(^rtion  of  the  Smithsonian  edifice  coiisiats  of  two 
roevms  of  aljout  10,000  square  feet  ai'ea  each,  with  a  eonnectiug 
range  and  gallery  of  alxjut  5,000  square  feet.  The  specimens  in 
ea^^es  are  at  |j resent  verv  much  crowilcd,  while  very  many  others  are 
in  boxes  m-enpying  tfie  pa.ssiiges  aud  intermediate  spaces.  The 
basement  of  the  Institutio.i,  nearly  400  feet  long,  is  a  series  of 
store-rfn^ms  for  the  reception  of  portions  of  the  ctplleetion  not  yet 
exhibitt^l  in  the  upper  halls,  and  thus  without  l>encfit  to  the  gen- 
eral public.  -  -  -  An  estimate  of  25,000  square  feet,  or  a  sjiaee 
e<pial  to  that  of  the  upi>er  halls,  is  by  no  meim.s  extnivagant  for  the 
proper  display  of  the  specimens  thus  excluiletl. 


*  hmilhsonian  Report  for  V5!%,  pp.  49,  GQ. 
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"  AnticiiMtiiijj:  tJie  iitt'essiU'  of  iuf'reas4i^I  aticomDiotlatious  for  the 
Ceiitenoial  f-oUectiong  and  accessions,  the  iSmithsonian  Institution 
in  1875  made  application  to  CoogiT.*i^  for  the  in^'  ui'  the  Armorj'^ 
building  in  the  tirjuure  Ijetweeo  Sixth  and  Seventh  t^trci'te, —  an 
editit^e  100  fwt  hv  50,  liuvjii^^  four  floors.  Tlii^  it  was  T^np\K^(sl 
won  Id  be  adetpiato  at  tl»e  elase  of  the  CeDtenoial,  for  the  re<?eption 
and  exhibition  of  at  lea^t  the  foheiy  exhibit  and  that  of  cK'^moniit-al 
niineraloij^y.  So  gretit  however  was  the  surplus  of  C'entennial 
material  to  be  pro^'lded  foi%  that  the  building  m  now  filled  with 
Ixixed  speeinieus,  owupviu^  ibr  the  most  part  the  entire  spa<*e  from 
flwir  to  ceiling  of  eaeli  room.  Tlie  building  is  not  tire-prfH>i',  and 
altiiougli  tlie  ype^^-inienj?  in  it  repiv.S4'nt  some  of  the  mn-st  valuable 
and  imjMirtant  of  the  series,  there  is  nothing  to  prevent  their  desti'ue- 
tion  by  fire»  or  their  iujury  from  damp,  vermin,  or  uther  causes;  — 
a  resnlt  which  wuuld  t^jnstitute  an  irreparable  loss.  As  the  four 
floors  of  ti[e  Armory  referretl  to,  jireseiit  20,000  i'eet  of  area»  an 
estimate  of  50,000  feet  fur  the  i>n)]jer  display  of  tlie  j^jKximens  now 
6tore<l  in  tliem  mnnot  1k^  eunsidenxl  extravagant;  thus  making  the 
entire  additional  sjkkx^  retjuired, —  75,000  square  jeet.  ( Inly  oue- 
fourth  of  the  specimens  in  charge  of  the  Institution  are  at  present 
*m  exhibition,  the  remainder  being  entiiTly  withdniwn  from  public 
ins|)e<.'tion ;  so  tliat  the  netvHsity  for  prompt  eifort  to  sjjeure  the 
projK'r  ai-eomoKMlutions  will  he  readily  understomb  -  -  -  In 
view  of  the  I'act  that  the  e^dleeti<ms  for  whieli  provision  is  ne*xlt^l 
represent  a  hulk  of  at  least  three  time;^  the  present  capaeity  of  tlie 
Smitlisouian  building,  it  is  evident  that  to  awomniodate  thcs^e,  and 
to  make  reai^onahle  j>rovision  for  probable  incrL^ase  in  the  future,  a 
building  of  great  magnitude  will  be  riH^uired."* 


Note  K     (From  p.  309,) 

INVESTIGATION   OF   TLLUMINAKTS, 

"At  the  commencement  of  the  o|K»rations  of  the  Light-House 
Board  in  1852,  six^rm  oil  was  gencndly  ernployed  for  the  pur|>ose 
of  illumination.  This  was  an  excellent  illuminaut;  bnt  as  its  price 
continued  to  advance  from  year  to  year,  it  was  thought  proper  to 
attempt  tlie  introduction  of  some  other  materiah  The  fii'st  attempt 
of  this  kind  was  tljat  of  tlie  iutriKlaetiou  of  colza  oil,  which  was 
generally  usi-d  iu  tlie  light-houses  of  Eorc*pe,  and  is  extra(*te<l  from 
the  setH:l  of  a  species  of  wikl  cabUige  —  known  in  tliis  country  as 
rape^  and  in  Frantic  as  eota.     For  this  purpose  a  quantitj^  of  nipe- 
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seed  was  im]K>rtcil  imm  Fraiirt>  and  ilLstribyt<^l  thivju^Ii  the  a^- 
cultural  departiui'iit  oi'  tlic  Pateut  Office  to  ditiereut  parti?  of  the 
country,  with  thc^  lnt\w  that  our  farmers  would  l>e  induoe<l  to  attempt 
its  cuhivation.  Although  the  eliraatc  of  the  rx)untry  apiJeared 
fiivombie  t*>  its  growth,  mid  spix-ial  iu.stnic'tion.s  were  prepared  and 
distributed  by  the  Liglit-IIousc?  I^:iard  for  its  eulture  aud  the  means 
of  prtHlueiDg  oil  from  it,  yet  the  enterprise  wa*?  not  undertiiken  with 
any  approximation  to  yuet^-e^^^s,  i-xeept  in  Wiseonsin,  where  a  manu- 
faetorv  of  nipe-tjeed  oil  was  established  by  Colonel  C.  S,  Hamilton, 
formerly  of  the  ITniteil  Stiit^vs  ^Vrmy.  ^o  this  mannfactor}^  the 
Ijjght-House  R>ard  jL^ive  siKXMa!  ennmni^^ment  and  purchased  at 
a  liliera!  priet^  all  the  oil  that  eould  Im  supjilied.  The  quantity 
however  whieh  eould  1k'  prwurid  was  but  a  small  part  of  the  illumi- 
nating material  re([uii*ed  for  the  annual  eonsumption  of  the  Light'- 
House  Establishment" 

After  Referring  to  some  investigations  made  for  the  B+jard  by 
Profess4>r  J,  H.  Alexander,  ui'  Baltimorej  the  Rejx:jrt  <piot€?d  pro- 
eeeils :  **  The  ehairman  of  the  eommittee  on  ex|>erim<aits  eoramenced 
himsc^lf  to  investigate  the  qualities  of  diflercnt  kiudg  of  oil,  and 
was  soon  1l*iI  to  direet  his  attenti(*n  to  the  eompamtive  value  of 
sperm  and  lanl  oils,  Tlie  exixi'imeuts  made  by  Mr.  Alexander 
werc^  with  small  lamps,  and  tlie  eomparison  in  this  case  {as  will  be 
shown)  was  much  against  the  lard  oiL  The  fii-stexpK^riment  of  the 
new"  series,  eoiLsisted  in  eliargiug  two  small  eoniwd  lamj)6  of  the 
capaeity  of  al>out  a  half  |>int,oiie  with  |)ure  sperm  oil  and  the  other 
witJi  kird  oil.  Tht:^^e  lamps  were  of  single-rope  wJeks  ejieh  eontain- 
ing  tlie  same  numlxir  of  strands:  they  were  lighted  at  tlie  same 
time,  and  the  photometrittil  power  aseertained  by  the  metliod  of 
shad  o  \vs,  A  t  fi  i-s  t  the  t  wr>  w  i  ■  re  n  ea  r  1  y  equal  in  b  r  i  1 1  i  an  e\;,  bu  t  after 
burning  about  thrt^^  lioni's,  tlve  flame  of  tlie  lanl  had  aeelined  in 
photometrie  power  to  about  one-fifth  of  that  of  the  flame  of  the 
sjX'rm-  The  (pit^tion  then  of'enrred  as  to  the  i^us«?  of  tliis  deelinej 
and  it  was  suggestcnl  tliat  it  might  be  due —  first,  to  a  greater  sj^et^ific 
gravity  in  tlu^  lard  oil,  whieh  would  n4ard  the  aseeut  of  it  in  the 
wiek  after  the  level  of  the  oil  had  iieen  r<duw*d  l>y  burning  in  the 
lamp;  or  seeond,  to  a  ^xaiit  of  a  sntlieient  altraetion  between  the 
oil  and  the  wiek  to  furnish  the  requisite  supply  as  the  oil  descended 
iu  the  lamp;  or  third,  it  might  he  due  in  part  tt»  the  imp4.Tfet^t 
liquidity  of  the  oil,  whieh  would  also  militate  against  its  use  in 
meehanit^l  lamps, 

"The  lard  oil  wa^*  snbjeeted  to  experiments  in  regard  to  eaeh  of 
these  points,  It^viis  found  by  the  usual  method  of  weighing  eqmJ 
quantities  of  the  two  Huids,  that  the  speeifie  gravity  of  the  lard  was 
greater  than  that  of  the  si>erm ;  and  also  by  dipping  two  portions 
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of  the  same  vnck  into  the  two  liquids  antl  noting  the  heiglit  to 
which  eaiAi  ii^X'tiiled  m  a  given  time,  that  tlie  ^^iirf'nef  attraction  of 
the  sperm  was  greater  tlian  that  of  the  larti,  or  in  other  wonls  that 
the  aseeosional  power  of  sperm  waft  much  gn^ater  than  tliat  eif  hml  at 
ortlinary  temptn'aturt^*  This  methoil  was  also  employed  in  oljtiiin- 
ing  the  relative  sari  ace  attraetion  of  various  other  licpiids;  we  say 
snrfat^'  attraetion  instead  <>!'  eapilhiritv,  Ixn-imse  it  wius  fouml  in  the 
course  of  these  investigations  tliat  suWanecs  wliieh  had  less  i-apil- 
larit}'  (that  is  less  elevating  jiower  in  a  fine  tulw)  had  gi'eater  |ifiwer 
in  ascending  in  the  meslies  of  a  wick.  The  relative  tluidity  of  the 
(liferent  oOs  was  obtained  by  filling  in  But!)cei5sion  a  |>eiir-sha{>ed 
vessel  witti  a  narrow  lurk,  of  about  the  capacity  of  a  pint,  having 
a  hole  in  the  lowe^tt  part  of  the  Iw^ttonij  of  about  a  tenth  of  an  iueh 
in  diameter.  Such  a  vt^ssel  filhsl  with  auy  number  of  perl'eet 
liquids,  would  l>e  enipticKl  in  the  same  time — whatev<T  their  gi|>e<'ific 
gravity.  As  at  any  given  hori/>onj  inertia  is  direetly  proportional 
to  gnivity,  the  heavier  the  liquid  the  grejiter  would  be  the  prnver 
requirwl  to  move  it;  but  tlie  motive  power  would  be  in  proportion 
to  the  prejssni-e,  or  in  other  Wftnls  to  the  weiglit,  and  therefore  all 
perfect  liquids  should  issue  from  the  same  orifice  with  the  siime 
vclof'ity.  To  test  this  proposition,  eight  f^uid  oimces  of  el(?an  mer- 
cury and  then  the  same  bulk  of  distilled  water,  were^  aIlowt*d  to  run 
out  of  the  vessel  above  mentioned :  the  time  observed  was  the  simie 
within  the  ne;in^t  se(>ond.  It  was  found  in  rejx'ating  this  experi- 
ment with  sperm  and  huxl  oils  that  the  rapidity  of  the  flow  oJ*  the 
former  exeeefle*l  <x>naiderably  that  of  the  latter;  the  mtio  of  time 
being  100  to  167. 

**The  re-sults  thus  far  in  these  investigations  w*ere  apparently 
against  the  use  of  lard  oil :  it  was  ol)serve<l  however  that  in  the 
ex^w^riments  on  the  fitiw  of  the  two  oils,  a  variation  in  the  time 
fKN'inTed,  which  could  only  be  attril>oti»d  to  a  variation  in  the  tejn- 
pcmture  at  which  the  experiments  were  made.  In  relation  to  this 
point,  the  etleet  of  an  increase  of  tlie  temj>erature  ;ibove  thatnf  the 
atm<jsphere,  on  the  flowing  of  the  two  oils  was  oljserveil.  By  this 
means  the  imjuirtant  fact  was  elieitetl  that  n»  the  temperature  was 
inert^sixh  tlie  liquidity  of  the  lai-d  increased  in  a  more  rapid  degree 
than  that  of  the  spernij  and  that  at  the  temperature  of  alxjut  250*^  F. 
the  liquidity  of  the  former  exce<xle<:l  that  of  the  latter.  A  similar 
stTies  of  exiM-riments  was  made  in  regard  to  the  rapi* hty  of  astn^nt 
of  the  oil  in  the  wiek,  and  with  a  similar  result.  At  aliout  the 
tcuifR^ratun^  of  that  liefore  mentiruied,  the  ascensional  jKiwer  of  tlie 
lard  was  gr**ater  than  that  of  the  sperm.  These  n^nlts  were  recog- 
nizeil  as  having  an  important  bearing  on  the  question  of  the  appli- 
cation of  lard  oil  as  a  light-house  illuminunt.     It  only  requiretl  to 
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be  burneil  at  a  liigh  temperature;  and  tus  tliis  could  W  readilv 
obtaiiKHl  in  tlie  fiit^e  of  larger  lamp:?,  tliere  appeared  to  be  no 
difiirulty  hi  its  iipplieatioii. 

**The  previoiis  trials  had  been  with  small  lamps  with  single  solid 
wieks  inj^tead  of  the  Fi\*snel  damp  with  hollow  burners.  After 
tliese  jindimiiiary  experiments,  two  liirlit-lioiises  of  the  fii^t  order, 
at  Cape  ^Vnii,  Maj^siiehiLsetts,  separated  by  a  <lifefaiiee  of  only  90lJ 
feet,  wei-e  seleetttl  as  atlbnling  excel leot  faeilities  txir  trying  in 
uetual  burning,  the  correctnoi^^  of  the  eoiiehisions  whieh  had  |»n'- 
viously  l)eeu  arrivt^l  at.  One  of  these  light-houses  was  snpplied 
with  sperm  and  the  other  witli  lard  oil,  each  lamp  lioliig  S4j  trimnifxl 
as  to  exhibit  it^  greatest  c!apaeit>^  It  was  found  by  photonietrieal 
trial  that  the  lamp  supplied  with  lard»  exceeiled  in  intensity  of 
light  that  of  the  one  iurnislR^l  with  sijernt  The  exiKTinient  was 
continued  (or  several  months,  and  the  relative  volume  of  the  two 
materials  nireiVdly  obs^'rvHl.  The  quantity  of  s|K?rm  burned  dur- 
ing the  continuance  of  the  experiment,  w*as  to  that  of  the  lard,  as 
100  is  to  104.' *  * 

ThLs  remarkable  sueeess  in  elevating  the  disparaged  lard  oil  to 
the  highest  rank  as  an  illuminant,  was  of  t-oui's*.^  very  damaging  to 
the  new  nMinufaeture  of  eolzii  oil  ■  and  no  more  eharaeteristic  tribute 
to  the4'nergetie  skill  ctf  Henry  cYtu Id  he  ofteretl,  thim  that  eontiiineil 
in  the  following  irauk  and  manly  letter  by  (  Vrluuel  C\  S.  Hamilton, 
the  manufacturer,  (who  by  special  invitation  had  been  present  at 
several  competitive  [>liotornetrie  trials,)  addresscHl  to  the  Naval  See- 
retar)'  of  the  Light-House  Btninl^Comuuxlore  Andrew  A,  Hai*wood: 

"FoNB  DU  Lac,  Wis.  May  16,  1868. 

'*Dear  Commodore:  I  must  confess  my  grt^t  disappuiutment  at 
the  result  of  the  ex|KTiraents  at  Staten  Island.  It  is  however  not 
regally  so  nnieh  the  failure  of  rape-st:^:Hl  oil,  tm  the  undeniable  exeel- 
Icnee  of  lard  oil  as  a  burner,  I  am  sati^sfitHl  now  that  for  self-heat- 
ing lamps  there  is  no  oil  that  will  l>ear  e*imparisfui  with  lanl,  but  I 
am  equally  satistit^l  that  no  colza  oil  will  yield  a  better  result  than 
ours,  under  exactly  the  same  tc^ts.  We  have  but  one  more  experi* 
ment  to  make  with  colza;  it  is  its  extnietiou  by  chemical  displace- 
ment.    If  this  fails  we  shall  abandon  tlie  whole  liusiness. 

*'If  all  things  are  put  together,.  I  think  the  following  statement 
will  be  allowed,  to  wit:  Our  ailza  oil  of  this  year  is  ecjual  to  any 
foreign  ojlza.  It  is  better  than  any  Ave  have  heretofore  made.  It 
hi  better  than  spcrnij  or  any  other  burner,  excepting  only  lartl  oil. 
Our  failure  then  is  owing  to  tlie  superior  excellence  of  lard  oil, 
which  under  the  {>ersistent  inv^tigEtion  of  tlie  Board,  has  been 


DISCOURSE   OP   W,  B.  TAVLOR;  —  NOTES, 


425 


shown  to  be  the  best  and  cheapest  safe  ilium mator  available.  The 
Board  are  entitleil  to  j^reat  ere<lit  hi  pnidiU'itijLr:  this  rt^idt.  It  will 
l)e  remembered  that  but  a  few  years  since,  lard  oil  waii  pronouncetl 
unsuitable  for  liglit-housc  purpo^.s;  but  the  persin'enmce  of  the 
Board  has  br^iuuflit  out  the  faet  that  it  m  nuich  the  Ix'st  and  ehi'aix^t 
oil,  and  that  the  exj>ens(^  of  hVhtiuo;  the  coast  and  harl>orH  have 
lK_'en  thereby  greatly  re<lut*ed.  Surely  the  eoyntry  at  large  should 
aeknowlerlge  this,  and  give  due  credit  to  the  Boanh  We  liave 
endeiivoretl  to  ilo  with  cr>lza  wbat  the  Board  have  effk'te^l  with  lard 
oih  and  w^e  have  Ix^en  unsiic*<*essful  bjth  for  ourselves  and  the  lip^ht- 
house  interest,   ,  -     -     - 

**  We  are  grateful  to  eaeh  nM^inber  of  the  Board  for  the  interest 
they  havi!  always  shown  in  oor  undiTtaiking,  and  ibr  their  uniform 
kirnhiess  and  i*(.>urtesy.  Aet^ept,  my  dear  Conn  nod  ore,  for  yourself 
and  your  ass^x-iates  in  tlie  Board,  oiy  wannest  thanks  for  your  many 
kind  expressions  of  inttTe^st,  ;uid  Ix'lieve  me 

"Truly  and  gratefully,  yours, 

*^C.  S.  Hamilton/' 


OBITUAEY    MEMOIR* 
PROB\  JOSEPH  LOVERING, 

VICE-PilRSmEKT   OF  TliB   AMERICAN  ACADEMY  OF  ARTS  AND  SCIKlfCE8, 


Joseph  PIenry,  who  was  imitcd  with  this  Aaidemy  as  an 
Afl80ciat€  Felluw  on  May  20,  1840,  was  born  in  Albany,  N.  Y.  on 
December  17,  1799,  and  dkd  in  Washington,  D.  C  on  May  13, 
1878,  in  the  plenitude  of  his  years,  his  labors,  and  !iLs  honors. 
The  ehild  is  always  father  t^o  the  man:  V»ut  there  wus  nothing  in 
the  childhood  or  youth  of  Henry  to  prtx'laim  the  advent  of  one 
whose  life  would  !>e  a  blessing  to  mankind,  and  wh<j8e  dt'ath  would 
be  felt  as  a  natioii^s  lt>ss.  Descendetl  frotii  Scotch  ancestors,  who 
bad  recently  immigrated  to  this  country,  and  losing  his  father  at  an 
early  age,  he  paast^l  a  large  part  of  Im  youth  under  the  care  of  his 
maternal  grand  nif*ther,  at  Galway,  in  Saratoga  County,  Here  he 
attended  the  di.striet  school  until  he  was  ten  years  old.  Then  he 
was  taken  into  a  store,  where  he  was  treated  kindly  and  allowed  to 
be  present  at  the  aftem*x>n  session  of  the  Whool.  Obtiiining  aceess 
to  the  village  librar)%  at  first  by  aoc?ident,  afterwanJs  by  stealth,  and 
finally  by  permission,  he  revelled  in  an  ideal  w^orld  of  fiction,  and 
perhaps  cultivated^  unttinscioiisly,  that  faculty  of  imagination  which 
served  him  as  tlie  interpreter  of  Nature. 

At  the  age  of  about  fifteen  Henry  returned  to  Albany  and  entered 
a  watch niaker^s  shop  as  an  appreutif^.  Whatever  knowliHlge  of 
me<.*hanism  and  delicacy  of  touch  were  thus  acquired  were  not 
throw^n  away  upon  one  destined  to  plan  and  handle  the  nice  appli- 
ances of  physical  research.  And  yet  his  hetu't  was  not  in  the  new 
CK^'upation.  The  stage,  before  the  st^enes  and  behind  the  sctmes; 
private  theatricals;  a  club  of  amateurs  of  wiiich  he  \vas  president, 

[•Report  of  the  CouncU  of  the  Am.  Academy  of  Arta  Mud  8cienoM,  Mfty  27, 1S7&0 
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and  for  wliieh  he  wrote  and  avteil  tragedy  and  eomedy, — absorbed 
his  time  and  thoughts*  All  who  have  t^een  and  admired  the  refined, 
intelleetual  face,  and  the  creet,  dignified  form  of  the  ripe  philoso- 
pher, ain  easily  imagine  the  sneers  of  the  young  aspirant  for 
dramatic  di^tmetion  %vheo  tliese  charms  of  pei*son  and  mind  were 
deckotl  in  the  l>eaiity  of  youth:  tJie  self-p3ssession,  the  repc^e,  and 
the  ^race  of  this  expounder  of  physical  science  alone  remained  to 
tell  of  his  «hort-liveti  eccentrieity.  Those  readers,  who  allow  the 
niytliieal  apple  t4>  tli%^itle  with  Newton  the  glory  of  a  great  discov^erv', 
will  li.sten  eagerly  to  the  statement  that  the  theatrical  career  of  young 
IIenr>'  was  suddenly  arresteil  by  his  accidental  encounter,  during  a 
brief  illness,  witli  Dr.  Gregon'\s  popular  lectures.  The  literal  trudi 
of  the  story  is  not  questioned ;  for  Professor  Henry  himself  loelieved 
it,  and  i*evercntly  cherished  tlie  prcci*ius  v'olume  to  the  hist.  Such 
however  was  the  oecasitm,  but  not  the  eaUiHi,  of  his  dedicating  him- 
self henceforth  to  science.  Innumerable  acc^idents  of  a  similar  kind 
happen  to  every  one,  but  not  with  the  same  residt.  Man^  especially 
Bueli  a  man,  is  not  the  creation  of  any  acciilent.  The  inspiration 
ctmies  from  within:  it  is  the  unbidden  thought,  and  not  tJie  exterual 
events  with  which  it  is  asso<nateil.  Said  a  great  divine,  "  If  you 
say  that  man  is  t!ie  cneature  of  circumstances,  it  must  be  with  the 
undei'standing  that  tlie  grtiittest  anil  niiAst  efiec^tive  of  these  circum- 
stances is  th£  man  hhmelfJ' 

Bidding  farewell  to  the  stage  and  his  theatrical  companions, 
Henry  went  seriously  to  work  to  «>raplete  his  ednciition;  at  first  in 
an  evening  school,  then  ^vith  an  itinerant  pedagogue,  and  finally  in 
the  Albany  Academy,  where  he  wfis  successively  i>upil,and  teacher* 
Next  he  was  private  tutor  in  the  family  of  the  patroon,  devoting  his 
leisure  to  the  study  of  mathematics,  and  subjects  which  would  lit 
him  for  the  niediml  profession.  In  1826  he  made,  in  connection 
with  Amos  Eaton,  the  survey  for  a  road  across  the  State  of  New 
York,  In  this  work  he  display eii  so  much  energy  and  abilit}'  that 
his  friends  hoped  to  find,  or  to  create  for  him,  a  |3ermanent  position 
as  engineer.  But  the  State  failed  to  respond,  and  Henry  returned 
bo  the  Albany  Academy  as  assistant  teacher,  and  in  1828  as  Pro- 
fessor of  Mathematics, 

Duly  a  few  years  had  elapsed  since  the  science  of  electricity  hflitl 
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talvon  a  new  de|>arture  uritler  the  ininie  f>f  electro-magnetism. 
Oersted,  of  Copenhagen,  had  kindletl  the  flame,  whieh  passetl  rapidly 
from  hand  to  liand  amoiijr  the  .sriontilic*  workers  of  Europe,  until  it 
enlmtnated  in  the  splen<lid  general izatirm  of  Amp^^e.  This  w«3st- 
em  continent  may  have  been  tardy  in  wel earning  the  bright  light 
in  the  east,  bnt  the  response,  wlien  given,  was  not  a  fire,  but  a 
conflugmtion,  Pmfessor  Henry  1(^1  in  the  new  line  of  physical 
research  with  a  self-born  enthusiasm  which  yeven  hours  of  daily 
teaching  in  matheoiaties  could  not  extinguish  or  cool.  The  limits 
of  this  notice  forbid  a  lengthened  statement  of  his  eontrihntions  to 
electro-magnetism.  But  the  i'ertilc  principle  wlH<'h  lie  flcdnc<3tl 
from  hb  experiments  must  not  be  parsed  over  in  silence*  His  dis- 
tinction bctwet^n  fjitantlitj  and  tnlemliy  magnets,  and  between 
quaniihf  and  tnfen^itif  tjatterits^  (though  now  diflbrently  cxpresseil,) 
is  all-important  and  of  manifold  applications.  Every  ex]jerinient 
with  elt^ctrrvmagnetism,  in  the  lalioratory,  in  the  l(H*tu re-room,  and 
in  the  arts,  is  a  success  or  a  iailure  in  prr>portion  as  this  law  is 
obeyed  or  ignored.  If  this  discoveiy  has  linked  Professor  Henry's 
name  with  the  tclcgniph  espcf^ially,  it  is  btN-ausc  that  wjts  the  great 
problem  cif  the  hour,  — unsolvetl,  and  as  some  supfKised  uusolvable. 
It  is  not  e^y  to  draw  the  dividing  line  between  the  merits  of  the 
discoverer  and  the  inventor,  when  one  follows  closely  u|>on  the  lieels 
of  the  other.  Professor  Henry's  cfintribution  to  the  final  triumph 
wits  large,  and  brilliant,  and  indispensable;  Viut  it  was  not  all- 
sufficient .  An  alphabet  was  wanting ;  a  sustaining  liattery  must  be 
invent*?d;  morertver,  a  man  must  appear  with  a  capacity  for  busi- 
ness and  a  (xmrage  born  of  hojie,  with  no  original  kuowlalge  of  the 
familiar  laws  of  electricity  but  with  an  easy  absorption  of  tlie  scienoe 
of  other  men,  wh*i,  by  a  happy  wmbi nation  of  exi>erimcntal  devices 
and  the  devotion  of  years,  might  finally  achieve  a  grand  ctmiraer- 
cial  success.  In  view  of  Professor  Henry's  additional  conquests  in 
the  realm  of  jihysiciil  research,  st^ience  will  ever  rejoice  that  he  was 
not  himself  dazzled  by  the  inviting  prr>sjKH"t  of  riches  and  popular 
applause;  that  he  renouutvd  the  fruits  of  invention  when  they 
were  almost  within  his  grasp;  that  he  preferred  to  any  short-lived, 
nietci>ric  display  the  chance  of  shining  for  ever  as  a  star  in  the 
up|>er  heavens,  with  Agassiz,  Cuvier,  and  Faraday. 
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Loyalty  to  tbo  ilt* voters  of  sciontifie  research  dr»e*^  not  demand 
any  diBpanigement  of  tbe  ii&efulnesa  or  the  genius  of  inventors.  If 
the  former  enlarge  the  area  of  human  knowktlge^  the  latter  contrib- 
ute to  the  civilization  of  tbe  race.  If  there  sire  individuals  in  one 
elaflS  who  think  only  of  their  pecuoiiiry  sueeess,  the  other  class  is 
not  without  exarapk^  of  those  who  mean  k>  achieve^  even  if  they 
do  not  deser\^e,  a  high  scientific  repntution.  It  is  not  incumbent  on 
every  scientific  man  to  think,  with  Cuvier,  that  he  must  abandon  ii 
discover}^  the  moment  it  enters  tlie  market^ — that  its  practical 
application  is  of  no  concern  to  him.  No  one  certainly  has  a  better 
right  to  the  fruits  of  this  application  than  tbe  disa>verer  himj^lf. 
Inventors  may  sometimes  gtumble  on  good  fortune;  but  the  rich 
prizes  are  comparatively  few^  and,  on  the  average,  they  are  dearly 
earneii  by  years  of  severe  tliought  and  anxious  waiting.  No  grave- 
yard holds  so  many  buried  hopes  as  the  Patent  Office  at  Washing- 
ton, Since  the  first  intrmluetion  of  the  telegraph,  discovery  and 
invention  have  advance*!,  hand  in  hand,  over  c^jnti^nents  and  through 
the  Of*ean,  leaving  the  world  in  doubt  which  to  admire  the  most, — 
the  conc'eptions  of  pure  science,  or  tlie  exquisite  me<'hanism  in  which 
they  are  embodifi.L  If  on  one  occasion  this  harmony  was  disturbed 
by  the  repudiation  of  an  iudebtetlness  which  hatl  often  before  lK*en 
ireely  Jickuowlalged,  the  ingnititude  was  rebuke*!  by  the  indignant 
voice  of  science,  and  the  just  claims  of  Mr.  Henry  were  established 
on  an  impregnable  foundation. 

It  docs  not  detract  froin  the  merit  or  the  originalitj^  of  Professor 
Henr}"*s  early  discoveries  that  the  same  ground  had  been  covered  by 
Fechner,  in  a  work  published  iu  1831,  and  thfit  both  had  lx>en 
anticipited  by  Ohm's  ex|K^rimental  and  mathematical  analN-sis  of 
the  galvjinic  ciivuit,  wliicb  dates  back  to  1827.  For  Ohms  little 
book  of  that  date,  which  now  shines  as  a  foreland  tight  for  the 
guidance*  of  all  who  explore  iu  that  direction,  was  known  onlv  to  a 
few  in  Germany,  and  was  unknown  in  France,  Engbind,  and 
America  at  a  time  when,  if  known,  it  might  !mve  illuminated  Pro- 
fessor Heury\s  iY*s(^arches.  At  a  later  |>eriiKl,  Pouillct  publishe<l 
the  results  of  his  own  cxfXTimcufci?,  without  knowing  tljat  he  him- 
aelf  had  been  anticipatefl  by  Ohm.  The  father  of  Ohm  had 
intended  his  son  for  a  locksmith;  but,  unlike  Henry,  he  did  uot 
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even  liegin  his  apprt^Btice'ship.  He  pursued  his  studies  to  the  verj^e 
of  starvation;  his  heatiM.1  brain  worked  while  his  bodj  shivered 
before  a  fireless  stove,  often  covered  with  ice.  His  book,  which 
placed  him  before  his  deaths  in  18f>4,  among  the  greatest  of  Ger- 
man physicists,  was  coldly  received  by  his  colleagues  in  the  College 
of  Jesuits,  at  Cologne.  On  the  contrary,  Professor  Henry^s  recog- 
nition was  prompt  and  sympathetic,  at  home  and  abroad ;  at  a  single 
bound  he  came  to  the  front,  and  there  he  always  rc»mained* 

In  1832,  Profess4ir  Henry  removed  to  Princeton  to  fill  the  chair 
of  Natuml  Philosophy  in  the  College  of  New  Jersey.  Here  he 
found  sympathizing  associates,  congenial  duties,  and  the  opportunity 
for  original  research.  One  year  earlier  Fanulay,  already  widely 
known  by  his  chemical  discoveries,  appeared  up+m  the  field  of 
exj>eri mental  electricity,  and  immediately  became  the  most  conspicu- 
ous figure  thereon,  the  cynosure  of  aclmiring  eyes  in  every  land. 
His  discovery  of  induced  currents,  and  of  the  evolution  of  eleo- 
tricity  from  magnets,  marked  a  new  era  in  the  science  of  electricity, 
elucidating  facts  which  had  defietl  the  ingenuity  of  Arago,  Herschel, 
and  Babbage,  creating  the  science  of  magneto-electricity  as  the  cor- 
relative of  chx'tro-magnetism,  and  justly  claiming  for  its  last-born 
the  splendors  and  wonders  of  the  Ruhmkorff  coil,  the  Gramme 
machine,  and  the  telephone.  Henry  supplemented  the  work  of 
Faraday  by  his  ovm  disc*3veries  of  the  extra^urrent  in  the  primi- 
tive circuit,  and  of  induced  currents  of  higher  orders  in  as  many 
adjacent  circuits.  He  also  succeeded  where  Faraday  had  doubts 
about  his  own  experiments}  viz:  in  obtaining  unequivocal  indim- 
tions  of  similar  induction  in  the  momentary  passage  of  electricity 
of  high  tension ;  proving  also  the  osc^illating  discharge  of  the  Ley- 
den  jar*  Numerous  experiments  were  made  on  indut^tion  by  tliim- 
der-clouds,  and  on  atmospheric  electricity  in  genend,  by  means  of 
tandem *kitcs  and  lightning-rmls. 

Nobili  and  ilelh>ni  had  widenetl  and  deepened  the  foundations 
of  thcrmotics,  unveiling  new  and  intimate  analogies  between  nuliant 
light  and  heat,  and  enricliing  jihysical  cabinets  with  many  novelties, 
especially  the  thermopile  and  the  galvanometer.  Henry  took  advan- 
tage of  the  new  instruments  for  measuring  the  heat  of  different 
parts  of  the  sun*     Scxx^hi,  the  late  jistronomer  and  meteorolc^ist  of 
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the  Collegio  Romano,  distinguiHhpd  m  the  foster-brother  of  Victor 
EmmaDuel,  but  more  as  tlie  gitUxl  expounder  of  golar  physics,  owed 
his  first  iospiration  in  science,  in  his  youth,  (for  he  died  in  1878,  at 
the  n^  of  fifty-nine,)  to  Henry,  wliom  lie  assisted  in  these  experi- 
mentB.  Doubtless,  other  young  nien^  if  tlicy  could  be  heard,  would 
confess  to  an  equal  enthusiasm  for  geieace,  caught  from  the  same 
high  example.  But  the  muUitudinoufi  productions  which  issued  in 
rapid  suc^ccsslon  from  the  prolific  brain  and  pen  of  Seechi,  witliout 
the  adventitious  reinforcement  of  initiginary  cases,  justify  and 
demand  the  assertion  that  wliat  Henrj^  led  others  to  do  is  second 
only  in  importance  to  what  he  did  himself. 

Moi*e  than  fifty  years  ago,  a  little  book  was  published  under  the 
fascinating  title  of  ^*  Philosophy  in  Sport  made  Science  in  Earnest/' 
Of  the  many  intreniousj  complex,  and  costly  in?itruments  of  research, 
has  any  one  Ix*cn  richer  in  its  revelations  to  science  than  the  child's 
soa|>-hubble?  But  where  the  child  saw  only  an  evancscsent  display 
of  cx»lors,  Newton  rearl  with  mathematical  clearness  his  celebrated 
theory  of  fit^s  of  easy  tmnsmission  and  reflection,  and  Young  mea- 
sured the  constants  of  the  undulations  of  light.  To-day,  the  raicro- 
sc^opic  molar  or  molecular  motions  of  the  telephone-plate  are  trans- 
lated into  visible  sjv^ch  by  the  colors  of  a  sympathetic  film  of 
lifjuid  in  tlie  phoneidoscope.  In  1844,  Henry  experimented  with 
this  every  ready  minister  to  tlie  delight  and  instruction  of  all  ages, 
so  Ix-autiful  but  apimrently  so  tender,  and  found  that  its  cohosiion 
and  its  contractile  force  were  tliose  of  a  giant  if  its  own  thinness 
were  made  tlie  standard  of  measure.  Thus  was  opened  an  avenue 
into  the  study  of  molecular  action  which  Plateau  has  extended  and 
emWllished  with  the  most  variLxl  and  original  experiments,  not 
disheartened  by  the  total  loss  of  eyesight:  finding  by  the  way  a 
beautiful  ex|x?rimenUil  illustration  of  the  c<jsmogony  of  I^a  Plact\ 
and  build int;  arehitectural  foroL*;  out  of  liquid  films  as  if  they  had 
the  cHjht'siou  of  nmrble. 

When,  at  the  close  of  1846,  Professor  Henry  left  the  quiet  walks 
of  the  Academy  for  a  more  public  mreer  in  Washington,  in  obedi- 
ence to  the  summons  of  the  Kegents  of  the  Smith s^jnian  Institution, 
tliough  all  applauded  the  wisdom  of  the  choice^  not  a  few  n^rett«l 
the  sad  interruption  in  his  scientific  life,  already  rich  in  performance 
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and  bright  with  the  promise  of  more  and  jjerhaps  greater  discov- 
eries. The  sacTifiee  seemed  to  be  too  great  to  demand  of  scieDce  in 
a  countrv  where  the  taste  and  the  ii^ental  qualifitattons,  wmbined 
witli  the  oppcirtunity,  for  original  researeh  are  rare.  If  Professor 
Hcnr}'^  liad  remained  at  Princeton,  he  would  certainly  have  added 
othiT  jewels  to  his  erown:  would  it,  however^  have  ehone  more 
brightly  than  it  now  shintis?  When  posterity  makes  up  itii  verdict 
on  hk  elaim  to  its  gratitude  and  remembrance,  his  discoveries  will 
not  Ix!  countixl,  but  w^eighed. 

On  the  other  hand,  no  friend  of  science  can  contemplate  ^vlth 
coraplaeeney  tlie  |>ossible  alternatives  if  the  Eegente  had  come  to  a 
different  choice,  or  if  they  had  lieen  defeated  in  their  first  selection. 
Litfrature  or  8<Jejiee;  pi:)pnlar  lectur*^  or  original  research;  the 
diffiisiwn  of  old  ti'uth  or  the  di.seovery  of  new  truth;  a  national 
librarj%  a  national  university,  or  a  national  museum^ — each  had 
warm  am!  influential  advwiites.  Professor  Henry's  plan  of  organi- 
zation l>ears  the  date  of  Dc^.-ember  8, 1847,  and  was  adopted  by  the 
Regents  on  the  13th  of  December.  It  took  its  departure  from  the 
words  of  the  founder,  viz:  an  establishment  for  tks  increase  and 
diffusion  of  knowlecitje  among  men;  and  it  emphasized  every  word 
of  the  pregnant  sentence.  Not  sc^ience  in  its  re^trieted  sense,  but 
knowledge  was  to  l>e  first  increased,  then  diifused  world-wide, — by 
the  endowment  of  research;  by  the  publication  and  liberal  distri* 
bution  of  contributions  to  knowledge,  w^hich  may  have  little  value 
in  the  market,  but  which  are  of  transcendent  importance  to  man's 
culture  and  civilization;  by  elalwrate  repfjrts  in  special  departments, 
in  which  the  known  would  l>e  se|>arated  from  the  unknown  for  the 
benefit  of  new  explorers ;  by  the  translation  of  writings  otherwise 
inact^essible  to  most  students;  by  oi>ening  a  highway  along  which 
the  current  literature  and  scienw  of  the  day  could  easily  pass  from 
continent  txy  continent,  and  reach  their  remotest  comers.  This  sober 
and  catholic  scheme,  in  literal  fulfillment  of  the  will  of  Smithson, 
was  less  dazzling  to  the  popular  imagination,  and  enlisted  a  smaller 
numerical  support,  than  rival  proj^jsitions  which  were  more  on  tlie 
level  of  the  average  understanding.  Because  these  antagonistic 
plans  jiarrowed  the  enjoyment  of  a  Ixmefaction,  (itself  absolutely 
unfettered,)  to  a  small  community,  they  secured  a  local  influence 
i28 
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which  threatened  to  defeat  the  fi^mpreheiisive  vhws  of  the  Secretary. 
These  views,  reeommended  by  their  i^iasonablcnetas  and  indorscxl  by 
individualsj  academies,  and  societies  of  science  and  learning,  had  a 
tower  of  strength  in  the  high  seicntiiie  reputation  and  tlie  weight 
of  cJiaracter  of  the  Seeretary  himself.  Winning  and  persuasive  in 
his  manner,  he  was  inflexible  in  his  purpose. 

Experiene^  hns  proved  the  truth  of  that  whieli  was  the  conten- 
tion at  the  time;  viz:  that  universities,  libraries,  museums,  lectures, 
bei'ause  they  eonfer  local  benefits,  will  never  lack  endowments, 
whereas  the  Cliristian  world  had  waited  eighteen  centuries  for  a 
large-minded  and  Iarge-heart<^d  benefactor,  whose  bequest  was  all 
knowledge,  existing  or  to  Im  iiiseovered,  and  whose  recipients  were 
a!l  nations  of  men.  Slowly  but  steadily  time  has  r«!vealed  the  wis- 
dom and  foresight  of  the  Secretor)' j  individuals  and  communities, 
in  increasing  nunilx^rs,  Iiave  felt  the  benefits  of  his  administration  j 
the  Government  of  the  United  States  has  known  where  to  look  for 
impartial  advi<:*e  on  matters  outside  of  its  own  knowledge,  in  times 
of  prosperity  and  also  in  its  ilarke>!t  days;  and  now  all  opjiosition 
has  died  out;  and,  after  a  trial  of  thirty  years,  no  one  probably 
desires  any  thing  Ix^tter  for  tlie  Smithsonian  Institution  than  that 
the  plan,  so  wisfOy  eonceival  and  so  faitlifully  administere<i  by  the 
first  Secretary,  should  continue  the  abiding  rule  for  his  successors. 

Moreover,  the  plan  of  Professor  Henr}",  cosmopolitan  in  its  geo- 
graphical embrace,  did  not  sjicrifice  the  interests  of  the  unborn  to 
those  of  tlie  living.  He  would  not  allow  the  hopes  of  Smithson 
to  be  frustrated  by  la\'ishing  upon  a  single  generation  what  was 
intendetl  for  all  time;  or,  what  is  woi-se,  SiUTifieing  both  the  present 
and  the  future  upon  the  altar  of  an  ambitious  architei;tuiY\  Ex- 
amples abound,  if  experience  is  all  which  men  need,  of  fatal  sliiji- 
^vrei'ks  on  these  alluring  shores;  of  ejidowe<i  ehuirhes,  ccijlk^ges, 
obser\'atories,  laboratories,  libmries,  which  have  nothing  to  show 
but  a  mass  of  masonrj^,  lacking  in  tlie  highest  beauty  of  art,  (titne&6 
for  its  puri>ose,)  however  much  it  may  please  the  eye,  even  if  the 
merciless  architect  liad  left  any  thing  for  administration.  The  rigid 
rules  of  science,  unqualifieil  by  good  common  sense,  may  work  a 
disaster  in  mattei^  of  business.  The  consununate  mathematician, 
Loi  Place,  omnipotent  in  the  domain  of  physical  astronomy,  when 
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appoiiit4Lil  by  Napoleon  I.  to  a  high  office  of  8tat-p,  attempted  to 
wiiTj'  tlie  laws  of  the  infinitesimal  calculus  into  liis  adminis^tj-ation, 
and  ftiilL'<l,  Not  a  few  men  of  brilliant  intollcH't,  niastcrs  of  tliought 
and  of  the  pen,  have  prided  theiiLselvcs  on  a  childlike  simplicity  in 
the  ways  of  tlie  world.  If  Profes^r  Henr}-  had  been  one  of  these, 
much  would  have  h(xni  ibrgivcii  to  his  honesty  of  purfMise,  to  hi?^ 
love  of  truth,  and  to  the  success  with  which  he  had  W(Xkk1  her  in 
her  most  secret  recesses,  Thereft>ro,  it  in  not  the  least  of  hi's  tri- 
umphs that  he  did  not,  in  imitation  of  an  old  astroDomer,  w^alk 
into  a  pitfall  on  this  lower  earth  while  gazing  into  the  depths  of 
space.  He  couUl  rtmm  with  Eiuerscm  through  tlie  univei"S4:'  uf 
thought,  but  the  feet  of  both  were  firmly  planteii  on  the  ground. 
Ileurv's  judicittus  system  of  expenditure's,  so  essential  to  the  per- 
maneut  prosiKTity  of  the  Institution,  put  to  shame  the  short-sighted- 
ness and  the  short-comings  of  many  professed  financiers;  and 
cxeniplificd^  by  anticipation,  the  niagietd  products  of  the  Holtz  and 
Ladd  induction  mat;hlnes,  in  which  a  trifling  capital  of  well-invested 
electricityj  the  income  of  wliicli  is  partly  spent  and  partly  saved, 
yields  an  ample  return  for  the  present,  anil  l)y  the  Jaw  of  compound 
interest  secures  still  more  brilliant  rcstdt*^  for  the  future. 

Wlien  Pnjfessor  Henry  left  Princeton,  he  knew,  and  his  friends 
knew,  that  he  must  leave  behind  him  the  object  of  his  highest 
ambition, viz:  the  undisturlMM:l  and  the  uoostcntatioas  study  of  the 
unfolding  laws  of  the  material  luii verse.  But  he  did  not,  and  he 
could  not,  renounce  the  spirit  tif  independent  research  which  had 
miide  him  what  he  was.  As  opj>ortunity  offercMl  in  the  dis<:4iarge 
of  his  official  dutif:^  he  manifested  this  spirit  himself,  and  communi- 
cated it  to  others.  His  second  report  to  the  Board  of  Regents,  for 
1848,  exhibits  the  promptness  with  \vhicli  he  had  tx>nceived,  and 
begun  to  execute,  the  project  of  covering  the  United  States,  and 
eventually  the  North  Amerir;an  f*#ntineot,  with  a  net -work  of 
meteorological  stiitions,  which,  with  the  facilities  of  the  telegraph, 
fct  in  its  infancy,  would  prove  a  i^^reunial  blessing  to  coranierce 
md  agricultuix';  and,  by  consolidating  the  scattered  efforts  of  emi- 
nent meteorologists,  (among  whom  Coffin,  Espy,  Loomis,  and  Guyot 
were  conspicuous,)  throw  some  light  on  the  law  of  storms  and 
meteorology  in  general.     In  the  Patent  Office  Report  for  1857^  he 
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gave  his  views  of  the  relations  lietww^n  meteorology  nml  agricul- 
ture. In  this  aoil  other  ways,  the  Smithsonian  Institution  has  been 
a  hot-lK!(l  for  starting  and  nursing  new  projects  in  their  days  of 
infinity  and  weakness.  After  they  have  outgrown  its  accommo- 
dations and  provetl  their  usefuhiess,  they  have  been  adopted  by  the 
general  Government  and  transplanted  to  a  richer  soil. 

For  many  years  Profess* vr  Henry  has  been  a  conspicuous  figure, 
not  merely  in  scientiiic  circles,  but  in  the  full  view  of  the  public: 
his  uame  and  his  co-operation  have  been  in  constant  demand.  lie 
naturally  gravitatetl  to  places  of  honor  which  were  often  places  of 
additional  labor.  Men  of  leisure  have  no  time  to  give  to  oa^asional 
calls  upon  their  public  spirits  The  bard -workers  must  also  do  all 
the  extra  wtvrk.  Prtjfeasor  Henry  was  no  exception  to  this  rule. 
To  the  day  of  his  death,  he  fillwl  po^sitions  of  trust  and  responsi- 
bility, with  dntics  sufficient  to  crush  an  effeminate  man.  But  they 
seemed  to  rest  lightly  upon  shoulders  which  sustained,  beside,  the 
weight  of  a  great  institution.  His  mind  was  ever  in  u  state  of 
prolonged  tension;  but  it  kept  its  btJance  imder  these  di>?traction9, 
as  do  the  rings  of  Saturn  amid  the  multitudinous  disturbances  of 
its  satellites.  Often  he  waited  for  the  leisure  which  never  came  to 
him,  when  he  nnght  write  out  for  publictition  scientific  oonimuni- 
catiiins  which  he  had  made  from  a  brief.  He  w^as  President  of  the 
American  Association  at  its  second  meeting,  in  Cambridge,  in  1849. 
He  gave  the  usual  address  of  the  retiring  President  at  the  fourth 
meeting,  in  New  Haven,  but  it  was  not  printed.  He  was  Vice- 
President  of  the  National  Academy  of  Sciences  in  1860,  succeeded 
Dr.  Bache  as  President  in  1868,  and  died  in  office. 

The  mast  responsible  and  the  most  onerous  of  the  gratuitous  ser- 
vices w*hich  he  gave  to  science  and  the  country  were  rendered  in  his 
capacity  of  memlxir  of  tfic  Light- House  Board,  of  which  he  was 
for  seven  yesirs  tlie  chairman.  The  substitution  of  lenses  for  mir- 
rors began  the  revolution  in  light-houses;  but  lens  or  mirror,  with- 
out the  lightj  is  no  better  than  a  steam-engine  without  steam.  To 
conquer  prejudice*  bv  experiment,  and  save  millions  to  the  country 
by  excbangiug  sperin  oil  for  lard  oil,  is  not  so  brilliant  a  service  as 
the  discovery  of  a  new  law  of  nature.  But,  more  than  any  dt^ 
eovery,  it  makes  science  respectetl  in  high  places,  and  enlisls  the 
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sympathy  of  the  unsciieotific^  c'oramimity.  There  art*  timtis  when 
sextantB,  chronometersi,  tables  of  the  moon,  and  even  light-houses, 

I  are  of  no  avail,  and  an  ioipoiietrahle  veil  of  darknoss  shiit^  out  the 
mariner  from  the  li^ihti?  of  heaven  and  earth.  But  wlwt  is  opaqne 
to  light  may  be  pierced  l)y  sonnd.  The  experiments  whieh  have 
been  made  by  Henry  in  this  eountn^^and  by  Tyndall  in  England,  in 
their  offieial  eapaeity,  on  the  fog-penetrating  power  of  the  fog-horn, 
the  fog-Wll,  the  siren,  the  steam-whistle,  and  cannonading,  have 

■  raised  inten^ting  questions  in  scienee,  to  which  different  answers 
have  been  given ;  bnt  the  faetn  remain,  alx>ve  controversy,  to  instrnci 
governments  in  the  Ijost  way  of  supplementing  optical  signals  l>y 
acoustic  signals.  These  last  investigations  of  Professor  Heniy,  to 
which  it  is  feared  lie  wils  a  willing  martyr,  will  always  have  a 
pathetic  interest  for  those  who  knew  and  loved  him. 

It  has  iM'cn  the  aim  of  this  notice  to  place  in  strong  reJief  a  few 
of  the  salient  jM)ints  in  the  intellectual  life  of  Henr}\  Any  state- 
ment in  detail  of  the  accunudations  of  his  long  life,  in  the  way  of 
experiment  or  deduction,  must  be  very  votuminons  or  ver)'  meagre, 

ft  For  he  was  not  a  conecntrat4?d  s|ieeialist.  His  expandetl  thought 
swept  the  whole  vast  horizon  of  the  physical  st^iences;  not  to  specu- 
late, but  to  discover.  Tlie  severe  discipline  of  sciencx^  <lid  not 
harden  him  against  the  fascimitions  of  literature,  poetry,  and  art. 

It  would  Vjc  a  delicate  task,  and  premature,  to  attempt  to  assign 
to  Henry  his  exact  rank  among  thfise  wht>  have  legislate*!  for  science 

I    in  this  and  former  centuries.     There  are  laws  of  perspective  in 

■  time  as  well  as  in  sparse,  wliereby  a  small  eminence  seems  to  out- 
I  climb  the  distant  i\.lps,  ami  the  present  generation  dwarfs  apparently 
I   all  its  pre*lef^^sors.     Foreign  countries  and  |x>sterity  will  pronounce 

their    in'eversible  verdict  in  this  as  in  other  ciLses,     In  his  own 

Icfmntry,  and  ann>ng  his  c^m temporaries,  Mr.  Henry  was  long  and 
easi  ly  the  auknoxvhM  lgi.?<  1  chief  of  experimental  phi  losophers.  I  f  the 
earlier  science  of  the  country  is  passed  in  review,  only  a  few  names 
sliLoe  so  briglitly  across  the  intervening  yenrs  as  to  destTve  any 
comparison  with  him  whi>  has  rtHX'Dtly  deptLrtCi.L  Wintlirop  and 
Rittenhouse  in  astronomy,  Franklin  in  electricity,  Rnmford  in 
thermoti^s,  and  Bowditeti  in  mathematics,  exhaust  the  catalogue  of 
j)0ssible  rivals*     Of  these,  all  but  Wiotiirop  were  self-instruct€d, 
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as  was  Henn%  at  lettst  in  what  relak^  tn  tht>ir  higher  education*  Of 
these,  Fraoklin  ajid  liumford,  uo  less  thau  Henry,  were  as  remark* 
able  in  adminLstration  as  in  science;  Franklin  and  Rnmfonl  from 
taste,  and  Heury  froni  a  sense  of  dut}\  All  three  served  their 
C30Qntry  well,^ — Fniiiklin  and  Henrj^  while  living,  and  Rmaford  by 
his  bequests.  Winthrop,  Rittenhouse,  and  Bowditeh  re-aehed  their 
eicalted  position  by  paths  wholly  untrodden  by  Henr}\  They  can- 
not therefore  be  the  standard  for  his  mea^iure.  Ruraford^si  mind 
wa^  essentially  practical,  even  in  its  scient^e.  He  had  more  of  the 
spirit  of  an  inventor  than  a  discoverer.  In  Hcnr>'*s  place  he  wx>nld 
have  been  more  interested  in  pusliing  the  telegraph  to  its  final  bsne 
than  in  supplementing  Faraday  s  laws  of  elLHi'tro-dynamical  induc- 
tion. But  in  deiiltng  with  the  heat  of  friction,  Rumford  displayed 
an  experimental  skill  and  a  Ixildness  of  coneeptioii  which  have  vin- 
diaitcil  his  claim  to  a  liigh  scientific  position.  The  progress  of 
recent  discovery  and  the  tendency  of  scientific  speculation  have 
promoted  Rumford  imm  the  position  which  he  long  held,  as  leader 
of  a  forlorn  hopc»  to  the  plat^e  of  hero  in  the  last  act  of  the  scien- 
tific drama.  In  this  t^ouueetion  Henr>'*s  views  on  the  correlation 
of  the  physical  and  organic  forces  may  be  recalled,  which  only 
lacketl  the  fuller  development  and  the  wider  publication  which  he 
finally  gave  Uy  them,  to  have  scKr-ured  for  him  the  first  complete 
announcement  of  one  of  the  grandest  generalizations  of  modem 
science. 

It  might  seem  to  be  easy  to  institute  a  comparison  between  Frank- 
lin and  Henry  in  reference  to  the  value  of  tlieir  original  scientific 
work,  which  was  largely  in  the  field  of  electricity.  But  a  century 
has  made  great  changes  in  the  starting-point,  the  opportunities^  and 
the  resources  of  the  discoverer.  Franklin,  with  humble  tools,  had 
a  virgin  soil  to  cultivate.  He  had  also  the  rare  felicity,  for  which 
Newton  also  was  envied,  of  living  at  a  time  when  the  scattered 
facts  of  a  new  science  w^erc  waiting  for  a  comprehensive  genertiliza- 
tion.  If  Franklin  had  made  no  experiments  on  the  Leyden  jar,  or 
on  the  thunder-<"loud,  his  theory  of  ehx*tricit}%  which  has  held  its 
own  to  this  day  without  any  amendment,  (though  ite  finid  doom  is 
written  upon  it,)  would  have  secured  for  him  a  place  seciond  to  no 
other  among  the  worthies  of  science.     Now  the   instruments  of 
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physical  research  are  numerouB  and  delicate;  but  useless  UDless  the 
senses  are  educated  to  them.  The  literature  of  science  is  volumin- 
ous and  in  maDj  languages.  Success  in  i^'ientific  investigatiouf^ 
demands  now  original  thoughtj  diseiplined  senses,  scientific  culture, 
and  a  well -chosen  field,  where  the  di^sc^overies  of  other  men  will  not 
be  repeated.  Both  Frfiuklin  and  Henn^  biirntxl  brightly  in  their 
allotted  spheres,  and  in  the  future  may  {lifter  only  as  one  star  differs 
from  another  star  in  glory. 

The  funeral  serv^ices  on  May  16,  187S,  proclaimed  to  the  world 
that  the  republic  had  lost  an  illiLstrious  citizen.  There  was  no 
hollow  pageant  of  empty  carriages  of  state,  but  the  highest  and 
best  in  the  land  felt  a  personal  bereavement.  A  patriotic  and 
devoted  servant  of  the  Government  was  dead;  a  bright  light  in 
science  had  gone  out ;  a  noble  man,  born  to  attract  and  to  sway,  in 
whom  science  was  illuminated  by  faith,  and  faith  was  enlightened  by 
science,  lived  on  earth  no  longer  except  by  his  example;  a  long  liie, 
crowded  with  l:>eneflcent  ser\'ices  to  truth  and  Ui  raan^  was  closed. 
Not  less  affecting  were  the  memorial  exercdaes  of  January  16, 1879, 
in  the  hall  of  the  House  of  Representatives,  before  the  assembled 
wisdom  and  grandeur  of  the  nation.  Science  may  be  proud  of  this 
spontaneous  tribute  to  her  favored  child,  if  she  only  remembers 
that  it  is  character  which  makes  intell(*ct  a  blessing  and  not  a  scourge 
io  mankind,  and  awakens  genuine  sympathy  and  admiration*  Mr. 
Henry  was  not  the  favorite  and  ornament  of  a  court,  but  tlie  peer 
of  the  greatest  and  wisest  in  a  free  republic.  The  monument  of 
Hunxlwklt  was  not  thought  to  be  worthy  of  a  place  in  sight  of  the 
king's  palace  in  Berlin.  That  was  a  si>ot  consecrated  to  princes 
of  the  blood  and  military  heroes.  Will  any  American  think  that 
any  ground  in  this  country  is  too  sacred  to  contain  a  monument  to 
Henry? 


BIOGRAPHICAL   MEMOIR:* 


BY 


PROF.  SIMON  NEWCX)MB. 


In  presenting  to  the  Academy  the  following  notice  of  its  late 
laaiented  President  the  writer  feels  that  an  apology  is  due  for  the 
imperfect  manner  in  which  he  \iil^  been  obliged  to  perforni  the  duty 
■  aaeigned  him.  The  very  richness  of  the  material  has  been  a  source 
of  emkirrassment.  Few  have  any  conception  of  the  breadth  of 
the  field  occupied  by  Professor  Henry's  researches,  or  of  the  num- 
ber of  scientific  enterprises  of  which  he  was  either  the  originator  or 
tthe  effective  supporter*  What,  under  the  circumstances,  could  be 
said  within  a  brief  space  to  show  what  the  world  owes  to  him  has 
already  been  so  well  said  hy  others  that  it  would  be  impracticable  to 
make  a  really  new  presentation  without  writing  a  volume.  The 
Philosophical  Sot^iety  of  this  city  has  issued  two  notices  which 
together  cover  almost  the  ivhole  ground  that  the  writer  feels  com- 
petent to  occupy.  The  one  is  a  personal  biography — ^the  affiif-t ion- 
ate  and  eloquent  tribute  of  an  old  and  attached  friend;  the  other 
an  exhaustive  analysis  of  his  scientific  labors  by  an  honored  niemlx^r 
of  the  society  well  known  for  his  philosophic  acumen.  The  Re- 
gents of  the  Smithsonian  Institution  made  known  their  indebted- 
ness to  his  administration  in  the  Memorial  Services  held  in  his  honor 
in  the  Halls  of  Congress. 

Under  these  circumstances  the  only  practicable  course  has  seemed 
to  be  to  give  a  condensed  remtviA  of  Professor  Henry'b  life  and 
works^  by  which  any  small  occasional  gaps  in  previous  notic^es  might 
be  filled.  That  in  doing  this  the  writer  may  repeat  much  that  has 
already  been  iH^tter  said  by  others  is  a  fault  which  he  hopes  the 
Academy  will  pardon  in  view  of  the  difficulty  of  avoiding  it. 


*  An  Address  read  before  the 


*  National  Academy  of  fiotenoei,*'  April  21, 1880. 
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The  int4?rest  which,  in  the  light  of  modern  theories  of  hereditj', 
attaches  to  the  ancestry  o(  men  possessing  uncommon  intellectual 
powers  would  naturally  lead  us  to  desire  a  knowledge  of  Profeasor 
Henry's  ancestors.  We  have,  however,  no  sufficient  liistorical  data 
for  gratifying  any  desire  of  this  kind.  Little  more  can  be  said  than 
that  his  gmnd-parents  were  of  Scottish  origin,  and  landed  in  this 
f*tinntry  about  the  beginning  of  tlie  revolutionary  war.  Of  his 
father  Uttle  is  known,  and  tliat  little  does  not  enable  us  to  explain 
w^hy  he  had  such  a  son.  His  mother  was  a  woman  of  great  refine- 
ment, intelligence,  and  strength  of  character,  but  of  a  delicate 
physical  constitution.  Like  the  mothers  of  many  other  great  men 
she  was  of  deeply  devotional  eliaracter.  She  was  a  Presbyterian  of 
the  old-fashioned  Scottish  stamp,  and  exacted  from  her  children 
the  strictest  |)erformanc*e  of  religious  duti^. 

The  son  Joseph  was  born  in  Albany,  on  the  17th  of  December, 
either  1797  or  1799.*  The  doubt  respecting  the  year  has  not  yet 
been  decisively  settled.  At  the  age  of  seven  years  he  left  his  pater- 
nal home  and  went  to  live  with  his  grandmother  at  Galway,  where 
he  attended  the  district  school  for  three  years.  At  the  age  of  ten 
he  was  plat'ed  in  a  store  kept  by  a  Mr.  Br^xlerick,  and  spent  part 
of  the  day  in  businf^s  duties  and  part  at  school.  This  position  he 
kept  until  the  age  of  fifteen.  During  these  early  years  his  intel- 
lectual qualities  were  fully  displayed,  but  in  a  direction  totally  dif- 
fei'ent  from  that  which  they  ultimately  took.  He  was  slender  in 
person,  not  vigorous  in  health,  with  almost  the  delicate  complexion 
and  features  of  a  girl.  His  favorite  reading  was  books  of  romance. 
The  lounging-place  for  the  young  villagers  of  an  evening  was 
around  the  stove  in  Mr.  Broderick's  store.  Here  young  Henrj', 
although  the  slenderest  of  the  group,  was  the  central  figure,  retail- 
ing to  those  around  him  the  stories  which  he  had  read,  or  which 
his  imagination  suggested.  He  was  of  a  highly  imaginative  turn 
of  mind,  and  seemed  to  live  in  the  ideal  world  of  the  fairies. 


*Tbli  uncertAtnty  appears  to  have  resiilted  firom  Uig  dlfflQolty  of  deciphering  the 
Okded  record  of  d«te  Ln  the  old  mmlly  Bible. 
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At  the  age  of  fifleen  he  returncMl  to  Albany^  and,  urged  by  his 
imaginative  taste,  joined  a  private  dramatic  t't^mpany,  of  which  lie 
isoon  becarae  the  leading  8])irit.  There  was  every  prospect  of  his 
devoting  himi^lf  to  the  stage  when,  at  the  age  of  sixteen,  aceident 
turned  his  mental  activities  into  an  entirely  different  direction. 
Being  detained  in-doors  by  a  slight  indii^jxisition,  a  friend  loaned 
him  a  copy  of  Dr.  Gregory\s  lectures  on  Experimental  Philoi^ophy, 
Astronomy,  and  Cliembtry,  He  became  intens^ely  interested  in  the 
field  of  thought  which  this  work  opened  to  him.  Here  in  the  do- 
main of  Nature  were  subjects  of  investigation  far  more  worthy  of 
attention  than  anything  in  the  idea!  world  in  which  Iris  imagination 
had  hitherto  roamed.  He  determined  to  make  tlie  knowledge  of 
this  newly  opened  domain  the  great  objeri  of  his  life,  but  did  not 
confine  himself  to  any  narrow  sphere.  He  devoted  himself  imme- 
diately, with  great  ardor,  to  study.  During  the  three  years  follow- 
ing he  was  f^llcc^e8sively  English  teacher,  pupil  of  various  masters, 
and  a  student  at  the  Albany  Academy*  At  about  eighteen  years 
of  age  he  was  recommended  by  Dr.  Beck  to  the  position  of  private 
tutor  in  the  family  of  the  patroon.  He  fijund  this  situation  to  be 
a  very  pleasant  one,  imd  was  treated  with  great  consideration  by  tlie 
family  of  Mr,  Van  Rensselaer.  His  duties  reriuired  only  his 
morning  hours,  so  that  he  could  devote  his  entire  afternoons  to 
mathematical  and  physical  studies.  In  the  former  he  went  fso  far 
as  to  read  tlie  M^&mique  Analifiique  of  La  Grange, 

His  delicate  constitution  now  suffered  so  much  from  confinement 
and  study  that  at  the  age  of  twenty-two  he  aeceptal  an  invitation 
to  go  on  a  surveying  exi>etrition  to  the  western  [lart  of  the  State. 
In  this  work  his  constitution  was  ct>mpletely  restored,  and  he 
returned  home  w^ith  a  health  and  vigor  which  never  failed  him 
during  the  remainder  of  his  long  and  arduous  life.  Soon  after  his 
return  lie  was  elected  a  professor  at  the  Albany  Academy.  Here  a 
new  field  wa.s  opened  to  him.  It  is  one  of  the  most  curious  features 
in  the  intellectujil  history  of  our  country  that  after  producing  such  a 
man  as  Franklin  it  found  no  successor  to  him  in  the  field  of  science 
for  half  a  century  after  his  scientific  work  was  done.  There  had 
been  without  doubt  plenty  of  professors  of  eminent  attainments 
who  amused  themselves  and  instructed  their  pupils  and  the  public 
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by  physical  experiraents.  But  in  the  department  of  electricity, 
that  in  which  Franklin  took  so  prominent  a  jxi^ition,  it  may  be 
doubted  whether  they  enunciated  a  single  generalization  which  will 
enter  into  the  history  of  the  science.  This  interregnum  closes  with 
the  res(?arches  now  commenced  by  Professor  Henry.  His  first 
published  paper  on  the  subject  was  read  in  1827  before  the  Albany 
Institute,  and  is  entitled,  **On  some  mwJifiaitions  of  the  electro- 
magnetic appanitus,"  It  consisted  simply  of  a  brief  di.^ussion  of 
eevcral  forms  of  apparatus  designed  to  exliibit  the  mutual  action  of 
tlie  galvanic  current  and  the  niiignet,  but  does  not  appear  to  com- 
prise any  discussions  of  new  ideas.  Two  years  later  he  published 
a  topogmphical  sketch  of  the  State  of  New  York,  whicb  also 
appeai*ed  in  the  Transactions  of  the  Albany  Institute.  It  comprises 
a  brief  sket(4i  of  the  physical  geography  of  the  State  with  especial 
reference  to  the  newly  inaugumte<l  canal  system. 

In  1 831 ,  he  puhlished  in  Siiliraan*s  Journal,  a  paper  on  the  devel- 
opment of  great  magnetic  power  in  soft  iron  with  a  small  galvanic 
element.  This  paper  is  in  some  sort  a  continuation  of  his  first  paper, 
the  fundamental  object  of  both  being  to  show  how  the  greatest 
development  of  power  ct>uld  he  obtained  with  the  smallest  battery. 
The  ideas  were  suggested  by  the  study  of  Schweigger's  Galvan- 
ometer. He  shows  that  in  a  piece  of  soft  iron  the  mf^netic  power 
produced  by  the  galvanic  current  may  be  greatly  increased  by 
increasing  the  numlx»r  of  anh.  A  still  further  improvement  is 
made  when^  instead  of  piissing  a  single  coil  between  the  two  poles 
of  the  batterj^  a  number  of  separate  insulated  wires  are  w^oaiid 
around  the  magnet,  so  that  each  shall  form  an  independent  connec- 
tion. He  was  thus  enabled  with  a  iKittery  of  a  single  pair  of  small 
plates  (4  by  6  inches)  to  form  an  electro-magnet  which  would  lift 
a  Aveight  of  39  pounds.  He  also  intimates  that  by  winding  a 
separate  wire  on  each  inch  of  the  magnet  a  yet  greater  etfect  could 
be  attained.  This  paper  also  contains  the  germ  of  the  theory  of 
electro- magnetic  force,  and  of  electrical  resLstanoe  and  quantity, 
though  not  developed  in  any  generalized  form.  He  explains  that 
with  one  very  long  wire  a  combination  of  several  plates  must  be 
used  so  as  to  obtain  **  prfijectile  fort«,"  while  when  seveml  larger 
wires  are  used  the  battery  must  consist  of  a  single  pair,     A  greal 
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number  of  experiments  illustrative  of  the  theory  are  described. 
With  a  battery  having  a  single  plate  of  zinc,  of  half  a  square  foot 
of  .surfaw,  he  made  a  magnet  lift  a  weight  of  750  pounds, —  more 
than  thirty-tive  times  the  weight  of  the  nmgnet. 

In  the  same  year,  1831,  he  describes  a  little  machine  for  produ- 
cing coDtiniioua  mechanical  motion  by  magnetic  attract ioo  and 
repulsion.  He  cimsiilertMl  the  appaiiitus  to  be  merely  a  philosopliical 
toy  involving  a  principle  which  at  some  future  time  might  be  applied 
to  a  osefu!  jnirpose. 

In  1830,  at  the  request  of  i^rofessor  Ren  wick,  he  commenced  a 
series  of  ol)#ervations  to  determine  tlie  magnetic  intensity  at  Albany. 
This  gave  him  occai§ion  to  investigate  a  subject  of  which  the  evi- 
dencses  had  l>efbre  liecn  ver>'  conflicting,  namely,  the  elfeet  of  the 
aurora  up>n  the  magnetism  of  tlie  earth. 

In  1831,  April   19,  at  6  P.  M.,  a  remarkable  phenomenon  was 

inoticed,  namely,  an  extraordinar}-  increase  in  the  number  of  vibra- 

rtions  of  the  needle,  and  in  the  ci^nsequent  magnetic  intensity  of  the 
earth.  Every  precaution  was  taken  that  no  local  influence  should 
aflRiet  the  magnet,  but  the  result  w^as  the  same.  About  9  oVIock  in 
the  evening  a  brilliant  aurora  commenced.  The  idea  now  occurred  to 
him  that  it  might  be  connected  with  the  magnetic  disturbance,  and 
another  oliservation  of  the  magnet  was  therefore  made.  The  result 
was  tlie  opposite  of  what  had  l)een  anticipattMl,  for  instead  of  show- 
ing a  continuous  increase  the  intensity  was  now  far  l>elow  the  aver- 
age. An  extended  disr-ussion  of  other  results  of  the  same  sort  is 
given,  followed  by  an  inquiry  into  the  origin  of  the  aurora. 

The  next  important  investigJition  in  whicli  Professor  Henry 
appairs  is  that  which  led  to  his  being  an  independent  discoverer  of 

.magneto^elcctricity.  In  the  early  experinK^rits  in  this  direction  we 
have  an  interesting  example  of  how^  a  disc^overy  may  Ix*  long  re- 
tarded througli  the  want  of  correct  tlieoretiail  notions.  The  idea 
entertained  by  the  early  ex  peri  men tei*s  of  the  present  (*entury  seems 
to  have  been  that  since  a  gtdvanic  current  jiassiiig  around  a  core  of 

fgoft  iron  renders  it  niagnetic^  it  may  l^eexyMx^ted  that  a  magnet  placed 
inside  of  a  eoi!  of  wire  will  cause  a  current  of  electricity  to  piiss 
through  it.  Accordingly,  endeavors  were  made  to  pnxluce  this 
current  by  using  powerful  magoets.     But  since  a  continuous  gal- 
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vanic  current  can  be  employal  to  produw  both  heat  and  raechan- 
icml  force,  it  followi^  that  if  it  could  be  produtml  and  kept  up  by 
simply  inserting  a  permanent  magnet  in  a  coil  of  wine  we  should 
have  a  machine  working  without  any  supply  of  power.  8inc€»  it 
t^n  hardly  be  supposed  that  tliese  experimenters  would  have  hoped 
to  realize  the  perpetual  motion,  the  direction  in  which  tlieir  effortg 
were  prosecuted  Of>uld  have  been  taken  only  through  a  failure  to 
grasp  the  proper  principles.  These  principles  once  apprehended, 
it  would  have  been  obvious  tliat  either  tlie  project  of  producing 
electricity  from  magnetism  must  be  given  up,  or  the  production 
must  be  accomj>anied  by  motion  or  change  in  the  magnet.  The 
latter  idea  being  grasped,  success  would  at  once  have  been  assiiPed. 
It  happened,  however,  that  the  experiments?  pursued  in  a  wrong 
direction  necessitated  this  motion  or  change,  l>et^use  the  magnet  had 
to  be  moved  to  get  inside  the  coil,  or  magnetism  had  to  be  [>nxluee(l 
in  it  in  commencing  the  experiment. 

In  1831,  Faraday  and  Henry  were  independently  working 
upon  the  [)roblem.  The  former  wajs  entirely  sucx.'essful  in  showing 
how  a  momentary  electric  current  could  be  produced  by  changes  of 
magnetism  in  a  soft  in>n  Uxly,  or  by  other  electrical  currents,  before 
Henry  published  anything  of  his  work,  No  question^  tlierefore, 
can  attach  to  Faraday's  claim  to  priority,  and  ou  the  sj^tetn  some- 
times adopted  no  other  name  than  his  would  be  mentioned  in  a 
history  of  the  Bubject,  But  a  more  liberal  principle  now^  prevaOs, 
and  the  propriety  of  giving  due  credit  to  the  independent  investi- 
gator, though  he  may  lie  lK?hindhand  in  publishing,  is  very  gen- 
erally acknowletlged.  From  Professor  Henry's  pai>er  it  would 
appear  that  he  had  actually  rciiehed  a  similar  result  l>efore  Fara- 
day *s  work  ciune  to  his  knowletlge.  The  magnet  with  which  elec- 
tricity was  to  be  exciteil  wjii?  the  soft  iron  armature  of  his  great 
galvanic  miignet.  A  piece  of  copjMiT  wire  thirty  feet  long  was 
coiled  around  the  middle  of  this  armature  and  connected  with  a 
distant  gidvanometer.  The  great  magnet  l>eing  suddenly  excited, 
the  north  end  of  the  needle  was  dctiected  30  degrees  to  the  w^ 
indicating  a  current  of  elec*tricity  in  the  helLx  surrounding  the 
armature.  The  needle  soon  ix^turned  to  its  former  poeitiou,  and 
when  the  plates  were  withdrawn  from  tlie  acid  moved  20  degree 
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to  the  east.  The  c5oncliision^5  of  these  expeTinients  are  now  too 
familiar  to  need  discussion.  AVe  am  only  regret  that  the  American 
physicist  did  not  immediately  publish  his  first  ex[>eriraents. 

In  this  same  paper  Professor  Henry  ap[Jeai's  as  the  first  ob- 
server of  another  previously  unnoticeil  phenomenon,  sometimes  called 
the  self-ind  lift  ion  of  the  current.  A  vivid  spark  is  seen  when  a 
ciurent  thruugh  a  Itmg  wire  of  considerable  resistance  is  suddenly 
broken  by  withdrawing  the  wire  from  the  cup  of  mereury  thnjugii 
which  the  conneL'tion  is  pnxlu(X*iL  The  longer  the  conducting 
wire  and  the  larger  the  platen  of  the  battery,  the  more  vivid  the 
spark.  He  attributes  it  to  the  long  wire  becoming  charged  with 
electricity,  which  by  its  reaction  on  itself  projects  a  spark  when  the 
connection  is  broken,*  The  same  discovery  was  independently 
made  two  or  three  years  later  by  Faraday j  who  does  not  appear  to 
have  noticed  Henry's  description  of  the  phenomenon. 

Shortly  after  this  Profeasor  Henry  was  called  to  the  chair  of 

natural  philosophy  in  Princeton  College.  Although  the  duties  of 
an  American  college  professor  seldom  allow  much  time  for  original 
investigation,  he  man  resumed  his  electrical  researches,  and  the  first 
of  a  regular  series  was  communicated  to  the  American  Philusoi»hieal 
Society  in  1835,  On  February  6  of  that  year  he  continued  the 
subject  of  the  self-induction  of  the  electric  current  with  esjx^jial 
reference  to  the  influence  of  a  spiral  conductor  upon  it.  The  series 
of  experiments  on  this  subJBjt  are  very  elaborate,  but  cannot  Ijc 
fully  desLTibed  without  going  into  a  series  of  minute  details. 

On  November  2,  1838»  he  presented  an  extendeil  pajjcr  on  Elec- 
tro-Dpiamii''  Induction.'f  He  states  that  since  the  discovery  of 
magneto-electricity  by  Faraday  in  1831  attention  had  been  almost 
exclusively  devoted  to  the  induction  of  electricity  from  niagneti.sm. 
He  had  therefore  been  engaged  in  reviewing  and  extending  the 
purely  electrical  part  of  '*  Faraday *s  admirable  discovery"  in  the 
direction  indicated  in  the  title. 

Among  the  least  known  works  of  Professor  Henry  during  this 
period  are  his  researches  upon  solar  radiation  and  the  heat  of  the 


*Amerienn  Journal  of  Stnence,  Scrlos  I,  Volume  XX ii,  ISJ2,  page  408. 
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solar  spots.  In  connection  with  his  relative,  Profes^r  Alexander, 
he  may  be  said  to  have  coraraenc^  a  branch  of  modem  solar 
physics  which  hns  since  grown  to  large  proportions,  by  comparing 
the  tetnperaturc  of  the  solar  spot;?  with  tliat  of  other  parts  of  the 
phot4jsphere.  The  first  experiments  were  made  on  January  4, 
1845,  A  very  large  spot  was  then  visible  upon  the  sun,  the  image 
of  which  was  formed  by  a  four-inch  telescope  upon  a  screen  in  a 
dark  room.  A  thermopile  was  plactMJ  in  such  a  position  that  the 
image  of  the  spot  and  of  the  neighl3oring  parts  of  the  solar  disk 
could  be  thrown  upon  it  in  quick  succession.  The  result  of  obser- 
vations extending  through  several  days  was  that  decidedly  less  heat 
was  received  from  the  spot  than  from  the  brilliant  part  of  the 
pliotosphere.  It  is  believed  tliat  it  was  these  experiments  which 
started  Secchi  on  the  brilliant  investigations  in  solar  physics  which 
he  carried  on  in  subsequent  years. 

Among  Professor  Henry*s  latest  elec'trical  researches  was  his 
analysis  of  the  dynamic  phenomena  of  the  Leydeu  jar.  The  one 
of  his  discK)veries  w^hich  he  raost  often  referred  to  in  later  years 
was  that  the  discharge  of  a  Leyden  jar  did  not  consist  of  a  single 
restoration  of  the  equilibrium,  but  of  a  rapid  succession  of  Hbra- 
tions  back  and  forth,  gmclually  diminishing  to  zero^  This  was 
proved  by  passing  the  discharge  through  a  coil  of  wire  containing 
needles  of  different  degrees  of  magnetic  force.  After  the  dbcharge 
these  neetUes  were  foimd  to  be  magnetized  in  different  directions, 
according  to  their  size  and  hardness. 

In  one  of  his  numerous  communications  presented  to  the  Philo- 
sophicjil  Society  he  appears  tis  one  of  the  inventors  of  the  electro- 
chronograph.  On  May  30,  1843,  he  prcsentwl  and  read  a  com- 
munication on  a  new  method  of  determining  the  velocity  of 
pTOJet*tiles,  It  was  in  its  essential  parts  identical  with  that  now 
generally  adoptetl.  It  consisted,  lie  says,  in  applying  the  instan- 
taneous transmission  of  the  electrical  action  to  determine  the  time 
of  the  passage  of  the  ball  betwet^n  two  screens  placed  at  a  short 
distance  from  each  other  on  the  path  of  the  projectile*  For  Uiis 
purpose  the  observer  is  provided  with  a  revolving  cylinder,  moved 
by  clock-work  at  the  rate  of  at  least  ten  turns  in  a  second^  imd  of 
which  the  convex  surface  is  divided  into  a  hundred  equal  partS| 
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each  part  therefore  indicating  in  the  rtfvokition  the  thousandth  part 
of  a  second.  Close  to  the  surface  of  this  cylinder,  which  revolves 
horizontal  ly»  are  placed  two  g^aK'aoometei^,  one  at  each  extremity 
of  a  dianiL'ter;  the  needles  of  these  being  furnisheil  at  one  end  with 
a  pen  for  inaldug  a  dot  with  printer-s  ink  on  the  revolviog  surfa<3e» 
III  the  appendix  to  tlie  paper  he  proposes  to  di.spense  with  the  gal- 
vanometer and  protluc^e  the  nmrk.s  by  dire<i  electrical  action,  as  is 
now  done  in  the  usual  astronomical  chronograph. 

Willie  at  Princf^ton  a  nuinher  of  researches  on  otlier  branches  of 
experimental  physics  were  published*  It  is  not  however  ne<_^essary 
to  descrilje  them  at  length,  because  they  are  most  exhaustively  dis- 
cussed in  the  nienioir  of  Mr.  Taylor  before  referred  to.  Whether 
they  pertain  to  the  most  familiar  phenomena  of  every -day  life  or 
the  most  complex  combinations  in  the  laboratory,  they  are  all 
marked  by  the  qualities  of  the  author's  mind^ — acuteness  in  cross- 
examining  nature,  a  clear  apprernation  of  the  logic  of  science,  and 
an  enthusiasm  for  truth  irresjK'ctive  of  its  utilitarian  results. 
Reserving  for  the  future  some  geneml  remarks  on  the  sct)pe  of 
Professor  Henry^s  scientific  work,  the  qualities  which  it  displays, 
and  its  i-elation  to  the  progress  of  our  country,  we  may  pass  at  once 
to  his  connection  with  the  Smithsonian  Institution. 


The  origin  of  the  Smithsonian  Institution  is  so  remarkable  and 
many  features  of  its  early  history  so  instructive  tliat  it  must  long 
continue  to  be  a  theme  of  intci'est  to  tlie  historian  of  our  intellectual 
development.  The  WTtter  may  therefore  be  excused  for  touching 
upon  a  tlirt^adbare  subject  by  repeating  the  story  of  the  origin  and 
early  difficulties  of  this  establishment.  He  does  so  tlie  more  will- 
ingly Ixrause  lie  believes  some  features  connected  with  it  have  not 
been  fully  brought  out, 

James  Sraithson,  a  private  English  gentleman  of  fortune  and 
scientitic  tastes,  a  chemist  of  sufficient  note  to  be  elected  a  Fellow 
of  the  Royal  S<x'ietVj  letl  a  comparatively  retired  life,  and  died, 
unmarried,  in  1829.     He  do(^  not  seem  to   have  left  any  near 
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property  it>iolf  to  the  nephew's  ohildren  shoeld  he  leave  any.  In 
case  of  tlie  death  of  the  nephew  without  leaving  a  child  or  chil- 
dren, the  whole  property  was  I)eqiieathed  "to  the   United  States  of 

Anwriciif  to  found  at  WoAhhir/toji^  under  the  name  of  the  SmUA- 
saniaa  Inslllufionf  an  eMablishmait  for  the  increase  and  diffumon  oj 
hiowledge  among  wicti/' 

Probalily  few  men  have  ever  written  a  clause  so  well  fitted  as 
this  to  excite  a  curiosity  which  can  never  he  gratified.  The  views 
and  motivci^  of  the  writer  in  making  this  provision  are  involved  in 
hnpenetrable  obscurity.  The  first  idea  to  strike  a  reader  would  be 
that  Sniithson  had  some  esix^'ially  kindly  feelings  toward  either 
the  United  States  or  its  form  of  government.  But  no  evidence  of 
this  has  ever  Va^n  discovered.  He  is  not  known  to  have  had  the 
pei*^ional  ac(|iuiintaiice  of  an  Amerieaiijand  his  taj^tes  were  fiuppoeed 
to  have  l>een  aristoi'ratie  nitlier  than  denim^ratic. 

It  would  also  have  l)een  gup|M>ged  that  the  organization  of  an 
institution  which  was  to  carry  his  name  down  to  posterity  would 
have  been  a  euiiject  of  long  and  tiireful  thought,  and  of  conversa- 
tion with  friends,  and  would  have  been  prcscril>ed  in  more  definite 
language  than  that  used  in  the  will.  Some  note,  some  apjiendiJ 
paper  would  certainly  l)e  found  communicating  his  views.  But 
nothing  of  the  sort  has  ever  come  to  light 

The  next  explanation  to  suggest  itself  would  be  that  the  death  nf 
his  nephew  without  children  was  a  contingency  so  remote  that  very 
little  thought  was  given  to  what  might  hapjK^n  in  that  event.  But 
it  is  said  tliat  on  the  contrary  Ilungerford,  the  nephew,  was  un- 
married and  in  infirm  healthj  and  that  his  death  without  children 
might  naturally  liave  Ix^cn  expecttid. 

We  thus  have  tlie  curious  siiectacle  of  a  retired  English  gentle- 
man, probably  una*T[uainte<l  with  a  single  American  citizen, 
ticqueatliing  the  whole  of  his  large  fortune  to  our  Government  to 
found  an  e-stabltshment  which  was  describetl  in  ten  words,  without 
a  memorandnmof  any  kind  by  which  his  intentions  could  be  divine*! 
or  the  re<vipicnt  of  the  gift  guiJetl  in  applying  it. 

Iluugcrfonl  died  in  18*j5.  Au  amicuble  suit  in  chaneery  was 
institut^^l  by  our  Goverament,  through  the  Honorable  Richard 
Rush  as  its  agent,  the  defendant  l)eing  the  Messrs.  Dnimmond, 
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execute n?  of  Smithson.      Although  tl*ere  was  no  contest  at  any 

■  pointy  the  suit  iiccupied  thre^  years.  On  May  9th,  1838,  the  prop- 
erty  was  adjuflged  to  tlie  United  States^  aud  durhi^  the  next  few 
muoths  disposed  of  by  ilr.  Riisli  for  about  £lyt5,(i<J0.  The  money 
was  dcjiosited  in  the  Treasurj*  iu  the  ft^l lowing  autumn. 

The  problem  now  pn-sented  toCiingress  was  to  or^ranize  the  luKti- 
tution  deseribed  by  Sniithson,    The  writer  must  confess  that  he  dcM's 

■  not  share  the  views  of  those  who  maintain  that  the  intent  of  Smith- 
son  was  too  clear  and  definite  to  be  mistaken,  and  that  the  difficulty 
whieJi  our  legislators  found  in  deciding  upon  apian  shows  their  lack 
of  intellectual  appreciation.  It  is  very  much  easier  to  see  the  riglit 
solution  of  a  problem  after  it  is  obtained  than  before.  It  ought  to 
be  a  subject  of  gratitude  rather  than  of  criticism  that  it  took  the 
countrj*  eight  years  to  reach  a  condnsion.  The  plan  at  length 
adopted  was  better  than  any  of  those  previously  proposed,  and  the 
form  into  whic^h  the  Institution  grew  was  still  in  advance  of  tlie 
plau  which  at  length  passed  Congress. 

Whatever  view  we  may  take  of  this  point,  the  diversity  of 
jfojects  c(^nsiilered  by  Omgress  shows  that  the  mea^^ning  of  the  will 
was  not  made  clear  to  our  legislators.  First  of  ail  tliere  was  a 
body  of  strict  constructionists  who  maintained  that  our  Government 
had  no  [lOwer  to  accept  a  bequest  of  the  kind,  aufJ  that  the  money 
should  1j€  returned  to  the  English  Court  of  Cliant^Ty.  One 
Fleischmann,  an  employe  of  the  Patent  Office,  iwtitioned  for  the 
establishment  of  an  agricultural  school,  and  his  memorial  seems  to 
have  received  much  attention.  Another  memorialist  prayed  fur  the 
establishment  <if  an  institution  for  prosecuting  physical  cxjx^riments, 
ami  a  third  that  the  fund  might  l>o  applied  to  the  instruction  of 
females.  A  vigorous  effort  Wits  made  hy  the  Columbian  College 
to  obtain  assistance  from  the  fund.      Mr.  John  (iniiuT   Adams 

■  desired  to  appropriate  a  considerable  amount  to  the  establishment 
of  a  great  astronomic-al  observatory.  Mr.  F.  A.  Haasler,  Superin- 
tendent of  the  Cosist  ISurvey,  desiral  tlie  establishment  of  an 
astronomical  school  before  tlie  erection  of  Mr.  Adams's  observatory. 
A  strong  move  was  made  In-  Mr,  Poinsett  to  place  the  whole  fund 
at  the  disposal  of  the  National  Institute  for  the  Promotion  of  Litera- 
ture and  Science.     Mr.  James  P.  Espy,  the  meteorologist,  proposed 


f 


462 


MEMORIAL   OP   JOSEPH    HENRY. 


that  a  j>ortioii  of  tlie  fund  J^hrmlcl  Ik?  flt-votal  to   meteui'ologw' 
observations  all  over  tlie  Union.     Mr.  Franklin  Knight  wished  the 
whole  fund  applied  to  the  establishment  of  a  farm  schooL 

After  a  seven  years*  discos8i(»n  of  tbese  and  other  projects  and 
eombinations,  tLe  act  under  which  the  Institution  was  at  last  organ- 
ized became  a  law  in  August,  1846.  This  law  providtni  that  tlie 
business  of  the  Institution  should  be  conducted  by  a  Board  of  Re^ntSj 
who  should  eh«K)se  a  suitable  jierson  as  Secretiiry  of  the  Institution. 
It  also  provided  for  tlie  erection  of  a  suitable  building  of  plain  and 
durable  materials  and  structure,  witliout  unnecessary  ornament,  for 
the  reception  of  objects  of  Natural  History^  a  Chemical  Laboratory, 
a  Library  and  Gallery  of  Art,  and  tlie  nea^ssary  Icnlure  roonis. 
The  Secretary  had  charge  of  the  building  and  property  of  the  Insti- 
tution, and  waB  also  to  discharge  the  duties  of  librarian  and  keeper 
of  the  museum,  and,  with  the  consent  oi*  the  Boanl  of  Regents,  to 
employ  the  net*essary  assistants*  All  the  officers  were  removable 
by  the  Board  of  Regents  wbenever  in  their  judgment  the  interests 
of  the  Institution  require*!  them  to  be  changed. 

The  Board  of  Regents  created  liy  tlie  ai*t  immediately  commenced 
active  opemtions.  In  Dc+'emiTcr,  1846,  a  committee  of  the  Board, 
consisting  of  Mr.  Robert  Dale  Owen,  Mr,  Henry  N,  Hilliard, 
Professor  A.  1>.  Bache,  Mr.  Rufus  Chaate,  and  Mr.  Penny  backer, 
made  a  report  on  the  plan  of  orgjuiization.  Among  the  recommen- 
dations of  this  rejMvrt  the  qualifications  desiretl  in  the  Se<:*retar^'  are 
of  interest  to  us.  It  was  |>ointe<l  out  as  an  almost  necessary  con- 
dition that  the  Secretary  should  become  the  chief  executive  officer  of 
the  Institution,  After  some  general  remarks  respecting  the  qualifi- 
cations of  Secretary  tiie  report  proceeds : 

*'  Your  committee  think  it  would  be  an  advantage  if  a  competent 
Secretar}.-  could  be  found,  combining  also  the  qualifictitions  of  a  pro- 
fessor of  the  highest  standing  in  some  branch  of  stiience.  If  to 
these  be  atlded  efficiency  as  an  executive  officer  and  a  knowledge  of 
the  world,  we  may  hope  to  see  filling  this  distinguished  post  a  man 
who,  when  brought  into  communication  with  distinguished  men  and 
societies  in  this  and  other  countries,  shall  be  wtpable^  as  representa- 
tive of  the  Smithsonian  Institution,  to  reflect  honor  on  the  office, 
not  requiring  to  borrow  distinction  from  it 
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"Your  committee  will  not  withhold  their  opiuion  that  upon  the 
choice  of  this  single  oflBcer,  more  probably  tlian  on  any  other  act 
of  the  Boanl,  will  depend  the  future  jg^ofxl  name  nd  sucfx^  and 
usefulness  of  the  Smithsonixm  Institution." 

Previous  to  the  election  of  Secretarv'  the  following  resolution, 
from  the  same  committee,  was  adopter!  by  the  Board : 

*^  Resolved^  That  it  is  essential^  for  the  advancement  of  the  proper 
interests  of  the  trust,  that  the  Secretary  of  the  Bmitlisonian  Insti- 
tution be  a  man  possessing  weight  of  character,  and  a  high  gnule  of 
talent;  and  that  it  is  further  desirable  tJiat  he  possess  eminent 
stncntific  and  general  ac<|uireraents;  that  he  l>e  a  man  ctipahle  of 
advancing  science  and  promoting  letters  hy  original  re^arch  and 
effort,  well  qualificHl  to  act  as  a  respec^ted  channel  of  coniniunication 
between  the  Institution  and  seientitic  and  litcniry  individuali*  and 
societies  in  this  and  foreign  countries;  and,  in  a  word,  a  man 
worthy  t4>  represent  Wore  the  world  of  science  and  of  letters  the 
^  Institution  over  wlncli  this  Board  presides.'^ 

Although  couched  in  general  terms  it  may  be  supposed  that  these 
expressions  bafl  direct  reference  to  the  subject  of  our  notice,  and  were 
meant  to  justify  tlie  Board  in  selecting  a  scientific  investigator  of  so 
much  cm inenee  to  take  cliarge  of  the  estab!  ish  raent .  Professor  Henry 
was  elected  on  Deceml>er  3,  184(>,  and  signified  his  atx'eptance  a  few 
days  later.  It  was  a  frequent  n^mark  of  his  in  after  years  tliat  he 
had  never  sought  a  position,  and  ha<l  never  accepted  one  without 
fear  and  trembling.  Of  the  few  positions  he  ever  accepted  we 
might  well  suppose}  that  this  was  the  one  on  which  he  enteral  witli 
most  hesitation.  His  position  at  Princeton  was  in  every  respect 
most  agreeable.  His  enthusiasm  as  a  teacher  could  not  fail  to  bring 
arrinnd  hitn  an  apprt^ciative  body  of  pupils.  He  was  not  moved 
by  any  merely  worldly  andjition  to  seek  a  larger  and  more  promi- 
nent field  of  activity,  and  was  held  in  the  highest  esteem  by  the 
authorities  of  the  college.  He  thus  enjoyed  what  is  almf*st  the 
happiest  lot  of  man,  that  of  living  in  a  community  suited  to  his 
tastes  and  pursuits,  and  of  being  held  in  consideration  by  all  with 
whom  he  t^me  into  contact*  He  was  now  to  take  a  position  around 
which  had  raged  fur  eight  years  a  conflict  of  opinion,  which  might 
at  any  time  break  out  anew.    That  all  parties  could  be  satisfied  was 
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out  of  the  question,  mid  his  aversion  to  engaging  in  anything  which 
would  leutl  to  controversy  was  so  great  that  he  would  hardly  have 
accepted  had  it  not  h&m  for  the  urgent  solicitation  of  Profeasor 
Baf^he.  The  latter  pointed  out  to  him  that  the  proj)er  adrainifi- 
tration  i>f  Sniitheon's  munificent  l>equcst  was  at  stake,  ami  tliat 
he,  Henry,  H*a3  the  only  man  available  to  whom  all  parties  could 
turn  with  the  a^^^iirance  that  the  Institution  would  be  carried 
through  its  difficulties.  This  was  an  ap|>c^al  which  he  could  not 
w^itbstand ;  he  therefore  determined  at  least  to  make  the  attempt,  and 
entered  upon  his  duties  with  the  assurance  from  the  college  authori- 
ties that,  should  lie  fail,  his  position  at  Princeton  would  ahAiiys  be 
open  to  him,  and  the  college  authorities  ever  ready  to  welcome  him 
back. 

After  two  or  three  years  the  divergent  views  respecting  the 
proper  direction  to  be  given  to  the  activities  of  the  8raithsonian 
Institution  gradually  began  to  aggn^te  tlieniselves  into  two  groups 
and  thus  to  assume  a  partisan  as]Mx*t.  Many  of  the  projects  whieij, 
during  the  eight  years  of  discussion,  luwi  found  sup|K>rt£rs,  were 
entirely  given  up,  such,  for  instance,  as  the  agricultural  college,  a 
great  oliservatory,  the  instruction  of  women,  and  the  establishment 
of  a  school  of  science.  The  act  of  CViugress  provide^!,  as  already 
stated^  for  a  library,  a  nmseuiii,  a  gallery  of  art,  and  courses  of 
lectures,  Heniy,  while  yielding  to  the  necessity  impos^nl  ujxm  the 
Institution  of  complying  with  the  law  directing  the  establishment 
of  these  aoce^ories,  ^^s  in  the  main  opjKJHed  on  principle  to  their 
permanent  8upiK>rt  by  the  Institution.  The  position  he  took  was 
that  as  Sraithson  w*as  a  scientific  investigator,  the  terms  of  his 
endowment  should  te  construetl  in  a<x.'ordance  wnth  the  interjireta- 
tion  which  he  himself  would  have  put  upon  his  words.  The 
increase  of  knowledge  would  mean  .the  discovery  of  new  truths  nf 
any  sort,  especially  the  truUis  of  nature.  The  only  way  in  «hicli 
an  extended  diffusion  of  increased  knowledge  among  men  at  large 
oould  be  effected  was  by  publication. 

The  departments  of  exploration,  research,  and  publication  wer^ 
therefore  those  to  which  Henry  was  most  inclined  to  devote  tb^s^ 
energies  of  the  Institution.     While  he  made  no  facetious  opjxie^itio^ci 
to  the  collection  of  a  library,  he  did  not  cjonsider  it  as  incrcngrrs 
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in*:^  knowledge  or  contributing  to  that  widi*  ditfosion  of  it  whieli 
Smithson  provided  for.  True^  it  might  indir(H*tly  contribute  to 
such  ditriiJ:?ion  hy  giving  authors  the  means  of  preparing  books: 
luit  this  assijf^tanc^e  wsis  of  too  indirec-t  a  eharatier  to  justify  the 
appropriation  of  a  large  proportion  of  the  Smithson  funds  to  it. 
Nearly  the  same  objections  applied  to  the  museum.  The  objects 
therein  preserved  were  at  fin^t  the  property  of  the  Government, 
and  the  ttontril>utions  to  its  inerea.^e  would  natunilly  eome,  for  the 
most  partj  from  Government  explorations.  The  exj>lorations  under- 
taken on  l>ehalf  of  the  Institution  would  naturally  Ije  only  sueh 
as,  from  their  nature,  would  not  be  undertaken  by  the  (Jovern- 
ment,  or  sueh  as  were  necessary  to  supplement  the  governmental 
collections. 

Tliat  a  gsdlery  of  art  would  neither  increase  nor  diffuse  knowledge 
on  the  plan  required  by  Smithson  hardly  needed  argument.  It 
does  not  seem  that  any  Rerious  attempt  was  ever  made  to  carry  out 
tliis  part  of  the  project  on  any  eonsiderable  scale.  The  Indian 
portraits  which  constitutal  the  principal  part  of  the  collectioo  of 
paintings  were,  the  writer  believeSj  the  private  property  of  Mr. 
Stanley,  the  artist. 

Perhaps  the  pniject  on  which  the  Secretary  looked  with  most  dis- 
favor was  the  building.  The  system  of  operations  whicb  he  would 
have  preferreil  required  little  more  than  a  modest  suite  of  office 
rooms.  The  expenditure  of  several  hundred  thousand  dollars  on 
an  arcliitet*tural  structure  seemed  to  him  an  appropriation  of  the 
funds  to  which  he  eould  give  no  active  encouragement.  In  later 
ycar^  one  of  the  warnings  he  often  gave  to  incipient  institutions  of 
lejirning  was  not  to  spend  more  money*  in  bricks  and  mortiir  than 
was  absolutely  nec'essary  for  the  t^>mnienoement  of  operations,  and 
it  ciLU  hardly  be  doul)te<l  tliat  his  sentiments  in  this  direction  had 
their  origm  in  his  dissatisfaction  with  the  large  expenditure  upon 
the  Smithsonian  building. 

We  must  not  be  understood  as  sapng  that  Henry  antagonized 
all  these  objects,  consiilcrLHl  them  unworthy  of  any  support  from  the 
Smithsonian  fund,  or  had  any  lack  of  appreciation  of  their  intellec- 
tual value.  His  own  culture  and  mental  activities  had  been  of  too 
varied  a  character  to  admit  of  his  forming  any  narrow^  view  of  the 


456 


MEMORIAL   OF   JOSEPH    J!EXKY. 


proper  admiDistration  of  the  establishment*  The  general  tenor  of 
his  views  may  be  8ummetl  up  in  two  j>raetical  projujsitions : 

(1.)  The  Institution  should  undertake  nothing  which  could  be 
done  by  other  iigencie^,  A  paper  or  report  which  would  naturally 
find  its  outlet  in  some  other  channel  wiva  never  to  be  published  by 
the  Institution,  A  research  made  for  a  comtnercial  object  would 
find  plenty  to  engage  in  it  without  his  cncoiiragenient*  It  wa^  the 
duty  of  the  Government  to  provide  room  for  its  owii  (M)llections  and 
to  make  them  accessible  to  investigators,  rather  than  to  draw  upon 
the  Smithson  fund  for  tliis  purjjose.  As  a  natural  <x^roIlarv  of  these 
vie%v8  the  Institution  should  not  engage  in  competition  with  other 
organizations  in  any  enterprise  whatever* 

(2.)  Objects  of  merely  local  benefit,  which  no  one  could  avail 
himself  of  except  by  a  visit  to  Washington,  were  to  be  regarded  as 
of  subsidiary  importance,  as  not  well  iiited  to  carry  out  the  views 
of  Smithson  to  the  wide  extent  he  would  have  desired,  and  as 
proii>er]y  belonging  to  the  local  authorities. 

Putting  both  these  principles  together^  the  library,  the  museum, 
the  art  gallery,  the  courses  of  lectures  and  the  Smithsonian  building 
were  looked  upon  as  things  only  temporarily  undertaken  by  the 
Institution,  to  Ijc  turnetl  over  to  other  agencies  whenever  such  could 
be  found  ready  to  assume  the  responsibility  of  the  operations  c<:»n- 
nectcd  with  them. 

The  atlairs  of  the  Institution  went  on  for  several  years  without 
any  interruption.  The  general  jwdicy  of  the  Secretary  was  to  keep 
the  expenditure  upon  tht^e  objc*cts  which  he  considei'ed  least  germane 
down  to  tlie  lowest  limit  consistent  with  the  law  and  with  the  reso- 
tions  of  the  Boanl  of  Rt^eotSj  hoping  gradually  to  win  the  Board 
over  to  his  views.  ^Vinojig  the  actt^sories  on  which  he  wished  to 
retrench,  the  library  was  the  only  one  wliich  gave  serious  trouble. 
In  tlie  ai^t  organizing  the  establishment,  the  Regents  were  authorizal 
to  make  an  annual  expnditure,  not  exceeding  an  average  of  $25,000, 
*^  for  the  gradual  formation  of  a  library  composetl  of  valuable  works 
pertaining  to  all  departments  of  human  knowledge*"  This  sum  was 
two-thirds  of  the  whole  annual  income,  and  liad  the  provision  been 
mandatory,  would  have  left  little  for  any  active  operations.  At  a 
meeting  of  the  Bf>ard  the  day  after  the  ekvtion  of  Professor  Heniy 
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the  sum  of  $20,0€0  had  been  appropriated  for  the  purchase  of  be Kiks 
and  the  fitting  up  of  the  libraiy.  AmondratnLs  rwluciog  the  fium 
to  $12,000  und  §15,000  were  suci'essively  voted  down*  At  another 
meeting  a  more  dt^^nite  plan  of  openitions  w^as  agreed  upon,  to  take 
effeirt  after  tlie  completion  of  the  building.  This  was  a  eompromise, 
under  which  one-half  of  the  annual  int»me  should  l>e  devoted  to 
the  library,  the  nmseuni  and  the  gallery  of  art,  and  one-half  to  the 
transactions,  reports,  publieations,  leetures,  and  original  researches. 
The  library  project  thus  eomnient'cd  as  the  leading  feattire  of  the 
Institution.  It  was  greatly  strengthened  by  the  character  of  the 
aeeistant  whom  Professor  Henry  called  to  its  charge,  Mr*  C.  C, 
Jewett,  formerly  libntrian  of  Brown  University,  a  gentleman  whose 
high  character  and  professional  ability  marked  hini  as  well  tittcxl  to 
undertake  the  work  of  eollectiug  and  armnging  a  great  library. 
Mr,  Jewett  very  naturally  desirtHl  to  expend  the  full  admissible 
amount  upon  his  department,  and  thus  a  diflerence  gradually  arose 
between  him  and  1  *^  chief,  whifh  widc^ued  ;is  the  building  approached 
completion.  He  l>egim  to  assert  his  claims  to  an  extent  which 
met  with  the  strong  disapproval  of  the  Secretjir)'',  and  in  1854  the 
ditliTi'nt^  culminated  in  an  appeal  to  the  Board  of  Regents. 

The  question  was  first  brought  before  the  Board  in  the  form  of  a 
resolution  respeeting  the  proper  division  of  the  fund.  In  April, 
lfci54,  the  executive  cHjmmittee  recoramended  an  appropriation  in 
which  only  $6,000  was  devoted  to  the  library,  more  than  half 
of  whicli  was  for  the  salar)^  of  libmrian  and  assistants.  The 
appropriation  for  the  purchase  of  books  v/as  only  ^1,8(X);  In 
presenting  this  reaimmendation  the  t^oniniittee  s;iy  that  they  have 
not  recommended  an  etpial  distribution  between  the  active  oi>eni- 
tions  on  the  one  hand,  and  the  library,  nuiseum,  &c.j  on  the  other, 
because  the  compromise  iTsolutions  whi(*h  ro<|uired  such  etjimlity 
of  distribution  do  not  go  into  etfect  until  after  the  completion  of 
the  building* 

This  reduction  was  opposed  by  the  other  party  on  both  legal  and 
political  grounds.  Two  nieml>ers  of  the  Board  presented  resolu- 
tions relative  to  the  distribution  of  the  income,  which  were  referred 
to  a  sub-ciimmittee.  This  committee,  tli rough  Hon.  J.  A.  Pciu-ee, 
its  chairman,  made  a  very  elaborate  report  on  May  25th  I'ollowing, 
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re%n*ewing  the  whole  subject  at  great  length,  reeiting  what  the  Institu- 
tiou  had  done^  and  jiistifying  the  small  appropriation  for  the  library. 
The  report  closed  with  resolutions  reiaealing  the  compromise  arrango- 
meot,  and  leaving  the  apportionment  among  the  different  objects  to 
the  judgment  of  the  Regents. 

In  the  meantime  the  difference  between  the  Secretary  and  the 
Librarian  reached  a  stage  at  which  the  further  co-operation  of  U>th 
in  the  affairs  of  tiie  Institntion  was  no  longer  pratlicable.  The 
Secretary  made  known  his  intention  of  removing  the  LihrariaOt 
taking  the  ground  that  while  the  Board  of  Regents  had  power  to 
remove  either  the  Secretary  or  his  assistants,  the  Secretary  himself 
could  remove  the  latter  withunt  reference  to  the  Board,  A  resolo- 
tion  to  this  effect  was  introduced  by  Mr*  James  M.  Mason,  of 
Virginia.  The  question  was,  in  principle,  the  same  which  has  been 
raised  from  time  to  time  since  the  foundation  of  our  Government 
relative  to  the  general  power  of  superior  officers  over  their  subordi- 
nates in  cases  where  the  law  makes  no  express  provision.  Under 
the  terms  of  the  organic  act  the  Secretary  and  the  Board  of  Regents, 
so  far  as  the  assistants  were  concerned,  stood  in  nearly  the  same 
relation  to  each  other  that  the  President  and  Senate  stand  under 
the  National  Constitution.  The  Secretary,  as  exw!Utive,  had  tlie 
power  of  appointment,  with  tlie  consent  of  the  Board  of  R^ents^ 
but  the  law  was  silent  ou  the  subject  of  removal,  Mr.  Mason's 
resolution,  after  several  amendments  had  Ix^en  votetl  doMH,  M*as 
adopted  by  a  vote  of  6  to  4,  and  the  position  of  tlie  Secretary  as  the 
responsible  head  of  the  Institution  Avas  thus  fully  defined. 

It  would  however  appear  that  Mr.  Jewett  continued  his  efforts 
to  secure  a  larger  appropriation  for  the  libmry  than  tlie  Secretary 
or  the  executive  committee  considered  desirable,  and  carried  his  oppo- 
sition to  i^uch  a  point  that  the  Secretary  removed  him  from  office  on 
the  12th  (»f  January  following. 

The  resolution  of  the  executive  committee  repealing  the  compro- 
mise and  leaving  future  annual  apiwrtionments  to  the  judgment  of 
the  Regents  was  tlien  passed  by  a  vote  of  9  to  5,  A  further  reso- 
lution to  the  effect,  that  a  compliance  in  good  faith  with  the  letter 
and  spirit  of  the  charter  required  a  large  proportion  of  the  income 
of  the  Institution  to  lie  appropriated  for  a  library  was  lost 
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Mr.  Rufus  Chcmte,  who  had  been  the  most  active  supporter  of 
Mr.  Jewett  ami  the  liiimr>^  scheme,  now  resigned  his  |K>sition  as 
Regent,  and  aaf^mpaiiied  hb  resignatioti  with  a  letter  addressed  to 
the  Senate  and  Hottse  of  Representatives,  .stating  his  reasons  for 
the  course  he  bad  taken,  and  expressing  the  opinion  that  the  SmitL- 
Bonian  fund  was  being  managed  on  a  system  not  in  accordance  with 
the  provisions  t>f  the  organic  act.  In  tlie  Senate  the  snbjecl  was 
referred  to  the  Committee  on  the  Judiciary^  which  made  a  unani- 
mous report  Id  favor  of  the  majority  of  the  Rmrd  of  Regents,  In 
tlie  House  there  wus  a  m*jre  serious  contest,  Mr.  Ci»oate-s  letter 
w^iis  referred  to  a  select  committee  of  five,  appointed  to  inquire  and 
rej>ort  to  the  House  whether  the  Smithsonian  Institution  had  been 
nianagetl  and  its  funds  exjjendetl  in  at*eordance  with  law,  and 
whether  any  additional  legishition  was  necessary,  Ai'ter  a  careful 
examination,  extending  through  a  j>eriod  of  six  w^eeks,  the  com- 
mittee seems  to  Jiave  been  unable  to  agree  ujion  a  re|K)rt.  Two 
repfjrts  \vvtl\  in  fact,  made.  One,  signtNtl  only  by  Mr*  Upham,  the 
chairman,  tm>k  ground  against  the  power  of  removal  l»y  the  Secre- 
tary of  the  Institution,  and  against  the  restriction  of  the  increase 
of  the  libmry  as  ctmtemplatcd.  Another  very  elabomte  I'eport, 
signet!  by  two  members,  sustained  the  Secretary  and  the  majority 
of  the  Board.  The  remaining  two  members  of  the  committee 
signed  neither  report ;  nor  did  either  report,  propose  any  action  on 
the  part  of  Congress  except  the  payment  of  the  clerk  of  the  com- 
mitti-^. 

The  contest  whicJi  had  been  going  on  for  a  period  of  seventeen 
years  thus  ended  in  a  complete  vindication  of  Professor  Henry 
and  the  j>osition  he  liad  assumed*  During  the  remainder  of  his  life 
he  had  the  great  satisfaction  of  feeling  that  lie  was  held  in  con- 
stantly increasing  esteem  both  by  the  Regents  and  the  public* 

In  January,  18^15,  an  event  0(x;nrred  which,  though  an  abnost 
irreparable  calamity,  tended  materially  toward  the  appropriation  of 
the  Smithsonian  income  toward  those  objects  w^hich  the  Secretary 
tliought  most  proper.     A  considerable  portion  of  the  upper  story 


•As  nil  exprewion  of  Profesior  Hettry's  views  In  his  own  ]&nstiage  ve  append 
to  this  rtddrofts  an  extrat't  fh>m  hU  oxomintttlon  before  thij  En^tlsli  Go  vera  men  t 
8ellenMl1r  rotunilHsloii. 
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of  the  main  build iiig  and  a  part  of  the  lower  story  were  burned* 
The  iiicipieot  art  gjillery,  the  chemical  laboratory,  and  the  leetun? 
Ti}om  were  all  involvetl  in  the  destruction.  Happily  the  library 
and  the  museum  remiiined  nearly  intact,  An  opportunity  thu^ 
offered  itself  to  have  t?ome  of  the  trusts  inipo84.tl  upon  the  fund 
undertaken  by  other  agencies.  The  library  of  Congress  was  rapidly 
growing  into  a  great  national  institution,  so  that  there  was  no  longer 
any  sound  reason  for  collecting  a  st^purate  Smithsonian  library. 
An  act  was  therefore  passed  by  Congress  providing  for  the  deposit  of 
the  Sniitlist>nian  Inioks  in  the  library  of  CongreRs,  g^o  that  all  could 
be  consolidated  together  and  the  Institution  at  the  same  time  be 
relieved  from  their  care.  The  necessity  for  reconstructing  tlie  art 
gallery  ^vas  obviatetl  by  the  pr(jspective  establishment  of  the  Cor- 
coran Art  Gallery  in  a  neighlxiring  part  of  the  cit>\  The  erection 
of  Ijincoln  Hall  and  the  establishment  of  courses  of  lectures, 
sometimes  of  a  high  intellwtual  character,  by  the  Young  Men's 
Christian  Association,  did  away  with  the  necessity  of  I'cwnstructing 
the  lecture  room*  The  principal  immediate  drawback  was  that  the 
building  htid  to  be  reconstructed  at  the  expense  of  tlie  Smithsonian 
fund,  although  Profi^sor  Henry  was  not  entirely  satisfied  that  so 
large  a  building  was  necessary  for  the  Institution. 

The  only  serious  buixlen  which  remained  upon  the  Institution 
was  the  National  Jluseum;  but  the  expense  of  its  supjwrt  was  now 
undertaken  l)y  the  Government,  and  it  therefore  ceased  to  be  a 
charge  upon  the  Smithsonian  fund  except  in  this  indirect  way  that 
the  i)n tiding  which  housed  it  had  been  paid  for  out  of  that  fund. 
No  advantage  wouhl  therefore  have  been  gained  by  removing  the 
nmscum  unless  the  building  Wiis  purchased  by  the  Government. 
The  Secretary  was  therefore  desirous  of  effecting  such  a  sale,  but 
his  views  do  not  ajjpear  to  have  met  witli  the  entire  c^oncurrence  of 
the  Board  uf  Regents,  Tlie  latter  were  not  unnatumlly  averse  to 
seeing  the  Institution  surrender  its  imposing  habitation  and  the 
aasociations  which  clusterofl  around  it,  A  very  natural  txjmpromLse 
would  have  l:>een  for  the  Government  to  jmy  the  Institution  a  suit- 
able moderate  rent  for  those  jwrtions  of*  the  building  devoted  to 
tlic  ciirc  of  Government  i>ro[xirty,  but  it  does  not  appeal'  that  this 
measure  was  aver  proposetl. 
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The  [K)sitioii  of  tlic  Smithsonian  building  in  the  public  j^roiimlB 
led  Professor  Henrys  to  take  an  aetive  interest  in  measures  for  the 
ini  p  ro  venien  t  of  th  e  ei  ty .  A  m  o  ng  his*  1  a  test  efforts  i  n  t  h  i  8  i)  i  rect  i  on 
were  thoiiie^  made  with  the  object  of  having  the  old  i-anal  wliicli 
bounded  the  Mali  fi lletj  up.  Some  of  us  may  rememlji^r  a  witty 
argument  with  which  he  urged  this  measure  upon  the  Board  of 
Public  Works.  *^The  great  iuefficieuev  of  the  Smithsonian  had  been 
Baid  by  its  opimnentB  to  be  illui^tmted  by  the  fact  that,  althungh 
formed  to  diffuse  knowledge  over  the  wliole  world,  it  hml  not 
diffii8c^d  knowledge  enough  among  the  local  authorities  where  it 
was  situated  to  make  them  see  the  neeesaity  of  abating  the  pesti- 
lential nui^antx!  of  this  obsolete  canaL'^  The  work  of  filling  up 
was  immaliately  commenced  by  the  l>oard  to  which  the  argument 
wfv^  ad* I  rinsed. 

The  following  extract  from  one  of  Profe^jr  Hekry's  early 
journals  will  Ix;  of  inteixist  as  showing  the  chamcter  of  his  early 
efforts  tor  the  improvement  of  the  Smithsonian  grounds: 

^*  November  25,  1860. 

"Occupied  this  morning  examining  the  public  grounds  between 
tlie  Capitol  ami  the  Monument*  I  have  bwn  imprei%stMJ  since  my 
fX>nn(Mjtion  witli  the  Sniithscnian  Institution  with  the  impf>rtance  of 
improving  the  public  grounds  on  which  the  Smithsonian  is  phiced 
in  afvonlancf!  witti  a  general  plan,  and  I  luive  tiikcn  every  oppor- 
tunity of  expatiating  on  the  ea|mrity  of  the  Mall  to  be  made  one 
of  the  most  Ijeautiful  drives  in  the  world*  My  enthusiasm  on  this 
point  was  nmeh  dampened  a  few  months  ago,  when  it  wim*-  promised 
to  place  the  Botanic  Garden  on  the  Mall  near  the  Smithsonian. 
The  sitt^  was  chosen  aud,  ai*  I  supposed,  all  things  scttlc<i»  when  to 
my  surprise  some  influenc^e  at  once  changinl  the  Io<mtion. 

"My  int^'rest  in  tfie  project  was  agaiji  awakemxl  by  a  movement 
on  the  jiart  of  Mr.  C*)r<N>ran.  An  ap|)ropriati4)n  ^vas  made  to 
improve  the  groimds  around  the  Presidents  Hoase.  Mr.  Cor- 
coran WUB  intcrestetl  in  the  square  o|)posite  his  residenee.  He 
rccjucstinl  me  to  go  with  hini  to  the  President  to  ask  him  to  inter- 
fere. We  culled  on  the  President,  who  manif**stfxl  an  intcrt^t  in 
the  subjf^t  but  said  he  had  no  power  to  act,  I  tut  li^  we  w^udd  show 
him  the  auth<*rity  he  would  dn  what  he  ctmld  to  forward  the  ohjivt. 
On  this  assurance  Mr.  Corcomn  and  myself  left  the  Presitlent, 
and  I  was  refpiestefl  to  search  for  the  law  authorizing  the  action  of 
the   President.      For   this    purpose    I   tidied    upon    Peter  Force, 
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whoj  after  a  search  of  si>rue  tinir,  ftumd  the  law,  ^ve  me  a  copy, 
which  I  afterwards  presonted  to  tUv  Pn-sitlt'iit.  Thf  same  evening 
I  called  a  meeting  at  the  office  of  tlte  mayor,  of  Mr,  Mudd,  the 
oonimiasioner  of  public  buildiiij^^,  ajid  the  mayor.  After  Rime 
conversation  it  was  at  length  amcludeii  to  ^m\  for  Bome  oomix^tent 
landscape  gartlener  to  give  a  general  plan  of  the  improvementsi, 
and,  on  the  sii^estion  of  the  mnyor,  it  was  resolved  to  rt*fiuest  the 
President  to  direct  that  Jlr,  Downing,  from  Newhui^h,  be  re- 
quested to  examine  the  irround??  and  rejK»rt  a  plan  of  improvement. 
We  (the  mayor,  Mr.  Mudd,  and  myself)  called  next  day  on  the 
President,  presented  the  matter,  and  r<?<'*^ived  from  liim  the  sanction 
for  wanting  to  Mr.  Dowrdug.  A  few  tlays  after  this  I  startetl  for 
New  Jersey  and  was  absent  several  days,  and  when  I  returned  I 
found  that  nothing  had  been  done, —  Mr*  Downing  had  not  been 
written  to.  I  therefore  drew  up  a  form  of  a  letter  of  invjtatioD  in 
acrxjrdance  with  my  views  of  tlie  manner  in  which  the  inv^itation 
shonkl  Im  wordwl,  and  sent  this  to  the  ciimmissioner.  This  letter 
was  sentj  and  in  conforniity  with  this  Invitation  Mr.  Downing  has 
come  on.  I  c'alkJ  with  Mr.  Downing  on  the  President,  wht)  gave 
us  a  ver\'  plmsamt  rweptirm  and  entered  with  mu«'h  inter(*st  into  the 
plans  of  Mr.  Downing.  This  morning  Mr.  Mudd,  Mr.  Downing, 
and  myself  have  examined  all  thi^  groimd  between  the  Cajatol  and 
the  river,  and  fonnd  it  admirably  iidui>ttM:l  to  the  formation  of  a 
landst^ipe  garden  and  a  drive.'' 

The  adrtiinistration  of  the  Smithsonian  Institution  docs  not 
api>ear  to  have  been  comiwitible  with  the  continuaQce  of  the  expt^i- 
menlal  researches  in  which  our  colleague  was  so  eminently  suc- 
cessful during  the  earlier  years  of  his  life.  The  fact  is  that  the 
general  seienee  of  electricity  wtw  j>assing  almost  beyond  the  experi- 
mentid  and  into  the  matbeniaticjd  stage,  so  that  little  of  real  value 
could  Ik*  etfeeted  hy  mere  experimentation  without  reference  to 
purely  mathematiad  theories.  But  it  would  l)e  altogether  a  mistake 
to  supfHDse  tliat  his  S(*i entitle  activity  was  diminished  or  that  hia 
contributions  to  knowleilge  were  confined  to  his  earlier  days.  The 
tident  which  had  l)eforc  Ihxmi  directeil  to  investigations  of  a  purely 
scientific  cbamcter,  (understanding  l>y  this  term  such  as  were  designed 
only  to  improve  the  theories  of  natural  i*bcnoraena,)  was  now  turned 
to  pra4."tieal  applittition  of  scientific  principles.  Whether  such  appli- 
cations are  less  worthy  of  the  investigator  than  the  advancement  of 
purely  theoretical  notions,  we  shall  Dot  attempt  to  dfecuss,  but  shall 
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only  remark  that  our  colleague  brought  into  his  new  field  that  same 
unselfish  devotion  to  the  intellectual  interests  of  nuinkind  which 
marks  the  purely  scientific  investigator.  Whatever  utilitarian 
objects  he  may  have  aimed  at,  they  had  no  personal  referenee  to 
himself.  He  never  engaged  in  an  investigation  or  an  enterprise 
which  was  to  put  a  dollar  into  his  own  pockety  but  aimed  only  at 
the  general  gorxl  of  the  world. 

One  of  the  earlie.*4t  of  his  new  cnterprier^  was  that  of  receiving 
notices  of  the  weather  by  telegraph  and  ex lii biting  them  upon  a 
map,  thus  laying  the  foundation  of  our  present  meteorological 
system.  In  1847  he  called  the  attention  of  the  Board  of  Regents 
to  the  facilities  which  lines  of  telegraph  would  atlord  for  warning 
observers  to  be  on  the  watch  -for  the  approach  of  a  storm.  As  a 
part  of  the  system  of  meteorology,  tlie  telegraph  was  to  be  employed 
in  the  investigation  of  atmospheric  phenomena.  The  advantage  to 
agriculture  and  c*jmmeroe  to  be  derived  from  a  knowletlge  of 
tlie  approach  of  a  storm  was  retT>nmicnded  as  a  subject  deserving 
the  attention  of  Government.  About  1850  the  i>hin  of  mapping 
the  weather  was  instituted.  Many  of  U8  rememl^er  the  large  maps 
of  the  country  saspended  in  the  entrance  to  the  Institutitm,  on  which 
tiie  state  of  the  weather  in  differcjit  regions  was  indicated  by  mova- 
ble signs.  This  system  continued  until  18C1,  when  the  breaking 
out  of  the  civil  w^ar  prevented  its  further  continuance.* 

After  ttje  close  of  the  war  a  renewal  of  tlie  sy^stera  was  proposetl 
and  some  efforts  made  for  the  attainment  of  this  object.  But  with 
this  as  with  every  other  enterprise,  Professor  Henr>'  would  never 
go  on  with  it  after  any  one  else  was  found  ready  to  take  it  up*  In 
1869  our  colleague,  Professor  Abbe,  eommeneed  tlie  Issue  of  regular 
weather  bulletins  from  the  Cincinnati  Observatory,  showing  the  state 
of  the  weather  at  a  number  of  tclcgniphic  stations,  followed  by  a  brief 
forecast  of  the  ^xeather  which  would  probaljly  l>e  experienced  at 
Cincinnati  during  the  next  twenty-four  hfturs.  Alximt  the  same 
time  provision  was  made  by  ('ongrcss  for  the  national  system  now 
so  tlioroughly  organizwl  by  the  Chief  Signal  Offiti?r  of  the  Army. 
This  system  rcceivcil  tlie  cordial  suj>port  of  Professor  Henry,  whfi 


•Se«  Hlstorli^l  Nijtf^s  on  th<*  System  of  W^euther  Teleifmphy,  by  Clsvki<anii 
Abas,  American  Journal  qf  Science  nnd  Artu,  Vulumo  ii,  1«71»  page  81, 
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gave  even'  facility  at  the  disposal  of  tljo  Institution  to  General  Myer 
for  the  completion  of  the  organization,  and  indwd  turned  ovf-r  the 
whole  practical  i>art  of  the  subject  to  him. 

Among  the  services  of  Professor  Henry  outside  of  the  field  of 
pure  science  and  of  the  administration  of  the  Smithsonian  Institu- 
tion the  first  placx^  is  due  to  those  renderetl  in  connection  ^ith  the 
Light-House  Board*  This  BounJ  was  organizetl  by  act  of  Congress 
in  1852  to  discharge  all  administrative  duties  relating  to  the  light- 
house establishment  on  the  American  coasts.  The  duties  assigned 
to  Professor  Henry  in  this  connection  included  cx[jeriment&  of  all 
kinds  pertaining  to  lights  and  signals.  The  illuminating  jjower  of 
various  oils  was  made  the  subject  of  exact  photometric  experiments, 
and  large  sums  were  thus  saved  to  the  Government  by  the  adoption 
of  those  illuminators  wliich  gave  most  liglit  in  proportion  to  cost 
The  necessity  of  fog-aignala  led  to  what  are,  for  our  pre^nt  purpose, 
the  most  imporlant  researches  in  this  connectionj  namely,  his  investi- 
gations into  the  phenomena  of  sound.  Acoustics  had  always  been 
one  of  his  favorite  subjects.  As  early  as  1856  he  publislied  a  care- 
fully prepai"<*d  paper  on  the  a<x»ustics  of  puljlic  buildings,  and  he 
frequently  exitieised  the  inattention  of  architects  to  this  subject 
His  regular  investigations  of  sound  in  cormection  with  the  Light- 
House  Board  were  commenced  in  1865.  It  had  long  liecn  known 
that  the  audibility  of  sounds  at  c^ousiderable  distances,  and  especially 
at  sea,  vaivies  in  a  uiaoucr  which  has  scemetl  quite  unaccountable. 
There  were  nxmicrous  instances  of  a  sound  not  becoraing  audible 
until  tlie  hcai'cr  was  iiumcdiately  in  its  ueighlK»rho<-id,  and  otliers 
of  its  Ixung  audible  at  extraordinary  distances.  Vciy  ot*ten  a  sound 
was  audible  at  a  great  distance  and  was  lost  as  the  hearer  approached 
its  souHN?.  The  frciiucncy  of  fogs  on  our  eastern  coasts  and  the 
iniportiint  pai-t  pla^^ed  by  sound  signals  in  warning  vessels  of  danger 
rendered  it  necessary  to  invetitigate  the  whole  theory  of  the  subject. 

One  of  the  fii'st  conclusions  n^ached  relatetl  to  the  influeiice  i»f 
reflectors  and  of  intervcjiing  obstncles.  That  a  sound  in  the  fix'us 
of  a  parabnli(^  reflector  is  thrown  fonvard  and  intensified  in  the 
manner  of  light  has  long  been  a  well-known  fact.  The  logical  con- 
sequence of  this  is  that  the  sound  is  t^ut  off  behind  such  a  reflector, 
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so  that  at  snort  distanc5es  it  is  naaoy  timc^  louder  in  front  of  the 
reflect4>r  than  bt'hind  it  In  the  «ise  of  light,  which  moves  in  right 
Hues,  it  is  woll  kn^iwii  that  such  an  increased  volume  of  light  thrown 
ill  one  direetiou  will  go  ou  iiuleliuitt'ly.  Bot  in  the  case  of  sound 
tlio  law  was  found  to  be  altogetlier  d liferent —^  the  farther*  the 
observer  went  away  from  the  H_)uree,  the  less  tlie  iiifluenee  of  the 
reflector,  and  at  the  distiUKt;  of  two  or  tliree  miles  the  latter  was 
without  eflix't, —  the  sfjund  being  about  equally  audible  in  w^hatevor 
tliret'tion  the  refler^tor  niiirht  l)e  tunic^d.  Another  important  dis- 
covery, made  the  fullf>wing  year,  was  that  when  a  sound  was  moving 
against  the  wind  it  might  l>e  heard  at  an  elevation  when  it  waa 
inaudible  near  the  surfat^c  of  tlie  water. 

Tlii>ie  olxservations  were  e<:intinued  frt^m  time  to  time  during  the 
suinnier  season  until  1877*  They  resulted  in  colle<*ting  an  immense 
mass  of  faet^,  including  many  curious  abnormal  phenomena,  descrip- 
tions of  which  are  found  in  the  annual  IlefKirts  of  the  Light-House 
BoanL  Our  i>rt*siilcnt  was  extremely  cant itm^  i n  furmulat i ng  theories 
of  the  subject,  and  had  no  ambition  of  associating  his  name  with  a 
general izati(*n  whit  h  future  researches  miglit  disprove.  The  result 
of  his  oljservations  however  was  to  sh*)w  that  there  ^VQTe  none  of 
these  curioas  phenomena  whit*h  might  not  be  accounted  for  by 
a  8j)ecies  of  refmction  arising  from  varying  atmusplicric  cur- 
rents. The  jMDssible  ei!ccts  of  this  cause  had  been  pointed  out  by 
Professor  Stokes,  of  England,  in  1857,  and  the  view^s  of  the  latter 
seem  to  have  bei^n  adopted  by  Henry*  One  of  the  generaliza- 
tions is  very  clearly  explaineil  on  tliis  theory:  A  current  of  air  is 
more  nipitl  at  a  short  height  above  the  water  than  at  its  immediate 
Biiriacc.  If  a  sounil-wave  is  moving  with  such  a  current  its  upper 
part  Avill  l>e  carried  forward  more  rapidly  than  its  lower  part;  its 
fnmt  will  tlius  l>e  presentctl  dtAvnward  and  it  will  tend  to  strike 
the  water.  If  moving  in  an  opposite  direction  against  the  wind, 
the  greater  velm^ity  of  the  latter  alMive  tlje  w^ater  will  cause  thg 
upper  part  of  the  sound-wave  to  l>e  retarded.  The  Avave  will  tlms 
be  thrown  upward,  and  the  course  of  the  sound  will  be  a  curved 
line  convex  to  the  water.  Thus  an  oJiservcr  at  the  surfaee  may  be 
in  a  region  of  compai-ative  silence,  when  by  as^.'cnding  a  few  yards 
he  will  reach  the  region  of  sound  vibration.  A  corresponding  eflect 
30 
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would  be  produeecl  by  a  difference  in  the  motions  of  two  ooutig:uous 
bodies  of  air,  whether  the  line  of  ehange  wjis  verti<ml  or  horizontal. 
Afi  we  know  very  well  that  the  motion  of  the  air  is  by  no  means 
uniform,  and  that  eildic*?,  gust?,  anfl  whiffs  prevail  nearly  every- 
where, it  is  to  Ik*  expected  that  sound  will  not  always  move  uni- 
formly in  a  direct  line,  but  will  be  turned  from  its  direct  course  by 
the  sort  of  refiraotion  that  we  have  described*  It  is  however  im- 
possible to  prove  by  observation  that  this  is  the  only  cause  of  the 
abnormal  phenomejia  referred  io^  lx^c.*ause  the  exact  velocity  of  local 
currents  witfiiji  a  space  over  which  the  sound  e:3£tends  cannot  be  a 
subject  of  observation.  Professor  Henr)'  was  however  disposed 
to  claim  thiit,  having  a  sufficiently  general  known  cause  to  acooimt 
for  the  phenomena,  it  was  not  philosophical  to  assume  other  cansei 
in  the  absence  of  decisive  proof. 

It  was  at  the  light-house  station  in  the  month  of  Det^ml)er, 
1877,  that  Pn)fessor  Henry  ootiLiiJ  tlie  first  symptom  of  the 
dise-ase  which  terminated  his  life  a  few  months  later.  After  passing 
a  restless  and  uwomfi^rtable  night,  he  arose  in  the  morning,  finding 
his  hand  partially  paralyzed.  A  neighboring  physician,  being  neut 
for,  gave  a  prognosis  of  a  very  serious  character.  A  more  detailed 
But>sequent  examination  by  two  members  of  our  Academy  led  to  the 
conclusion  that  he  was  affected  with  an  incipient  nephritis.  A  Ithoogh 
no  prospect  of  recover}^  could  l>e  held  out,  it  was  hoped  that  the 
pn^greas  of  the  disea^  would  l»e  so  slow  that,  with  his  healthy  con- 
stitution, he  might  still  endure  for  a  considerable  jK*rioth  This 
hope  however  rapidly  faded*  During  tlie  winter  the  dijaCiise 
assumed  so  decided  a  form  as  to  show  that  his  active  work  was  done 
and  that  we  could  have  liini  with  us  but  a  lew  months  longer.  But 
beyond  a  cessiition  of  his  active  administnitive  duties  there  was  no 
change  in  his  daily  life.  He  received  his  friends,  discussed  scientific 
mattt^rs,  and  took  the  mmt  active  interest  in  tJie  affairs  of  the  world 
Bo  long  as  his  strength  held  out.  It  was  a  souix^e  of  great  consola- 
tion to  his  family  and  friends  that  his  intellect  was  not  clouded  noh 
his  nervous  system  shattered  by  the  disease*  One  of  the  impressive 
recollections  of  the  writer's  life  is  that  of  an  interview  with  liim  the 
day  before  his  death,  when  he  was  sustained  only  by  the  most  pow- 
erful restoratives.     He  was  at  first  in  a  state  of  slumber,  butj  on 
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popening  his  eyes,  among  the  first  qiiestionB  he  asked  was  whether 
the  traosttof  Mercury  had  been  sueeessfully  observed  and  the  appro- 
priation for  observing  the  coming  total  echpse  securer L  He  was 
then  gradually  sinking,  and  died  at  nixin  on  May  13^  1878. 

A  mere  sketch,  like  the  foregoing,  of  the  lines  of  activity  followed 
oat  by  our  Jate  President,  gives  no  adetjuate  idea  eitlaer  of  his  mental 
force  or  of  his  public  servic^es,  Tlie  tnimtribiitions  to  science  of  an 
Amcriaxn  of  the  lai^t  few  generations  afford  an  entirely  insufficient 
standard  of  judgment,  though  it  is  a  standard  which  writers  are 

rarone  to  adopt  as  if  it  were  the  only  one.  We  are  apt  to  forget  that 
science  m  a  plant  of  cultivation  which  rarely  or  never  flourishes  in 
a  state  of  isolation,  and  reaches  full  fruition  only  when  it  can  absorb 
into  ite  own  groATth  the  fertile  ideas  of  many  assm;iatiMj  minds. 
Leaving  out  a  few  powerful  intelleets  who  start eil  our  mwlern  system 
of  investigating  natuiv,  a  high  development  of  the  scientific  spirit 
has  been  attiuned  only  by  a  communion  of  ideiis  through  the  mtdium 
of  academies,  institutions,  and  jf>urnals.  We  may  pronounce  it  an 
entire  illusion  to  suppf^se  that  a  pnjfessor  in  one  of  our  onlinary 
American  ixillegt^,  without  j>ersonal  a>ntaet  with  men  engaged  in 

[mmilar  pursuits,  and  witliout  access  to  the  publications  in  w^hich 
foreign  investigat^irg  publish  their  researches,  can  permanently  take 
a  leading  jKisition  in  any  branch  of  investigation.  If  it  siiall  apj>mr 
that  Henry's  txintributions  to  electricity  were  less  numerous  and 
brilliant  than  thcsse  of  Faraday,  let  us  consider  not  simply  the 
immensely  wider  field  (»f  Henry's  intellectual  and  public  activity, 
hut  the  diffei^nt  situations  of  the  two  men.  The  one  occupied  the 
focus  of  the  intellectual  metrojKilis  of  the  worlds  commanding  at 
pleasure  of  every  sort  of  apparatus  which  money  tM:iuld  purchase  or 
art  prtKJuct*,  and  was  surronndal  by  an  admiring  crowd  of  tlie  ^iite 

■  of  society,  eagerly  hearing  of  his  every  discovery  and  listening 
attentively  to  all  his  utterances.  The  other  was,  during  his  early 
prime,  an  overworked  instructor,  almost  out  of  the  reat^h  of  the 
great  treasures  of  foreign  scientific  literature,  and  with  none  of  the 
advantages  enjoyed  by  his  great  competitor, 

AuotJier  circrumstance  not  to  be  lost  sight  of  is  tliat  Henry,  in 
obedience  to  one  of  the  great  principles  of  his  life,  voluntarily 
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relinqiiii^hcHl  to  others  eaeh  field  of  iiivt»^itigation  at  the  very  time 
when  he  had  it  so  far  cultivated  as  to  yield  most  fame  and  profit 
to  himself  It  is  an  unfortunate  fact  that  the  worlds  in  awarding 
its  lauj*oLs,  is  prone  to  overlook  the  sometimes  long  list  of  thoiso 
%vliode  lalMirs  have  rendered  a  re^nlt  pcte^sible,  and  to  rememlxT  only 
the  one  who  ^ve  the  finishing  stroke,  or  applied  previously  known 
principles  to  some  useful  result.  There  are  few  investigator  to 
whom  the  criterion  in  question  would  do  less  justice  than  U^  the 
subject  of  our  notice.  In  his  unselfish  devotion  to  kn(»wlcHlge 
he  sowed  tliat  others  might  reap  on  the  broad  humanitarian 
ground  that  a  valuable  liarvt^t  would  be  sure  to  find  a  reajter 
while  the  seed  miglit  wait  in  vain  for  a  sower.  Had  this  Ijcen 
done  solely  in  his  individual  character  we  should  have  looked 
upon  his  ccjurse  with  admiration  ;  but  in  bringing  the  principle  into 
the  administmtiou  of  the  Smithsonian  Institution  he  avoided  a 
danger  and  rendered  a  benefit  for  w*hieh  we  cannot  be  too  grateful* 
To  this  principle  is  due  the  fiict  that  the  Institution  never  appeared 
as  a  compL'titor,  se^^'ki ng  an  advantage  for  itself,  but  always  as  tlie 
active  co-o|>emtor  in  every  enterprise  tending  to  carry  out  the  object 
prescribed  by  its  founder. 

Notwithstanding  a  uniform  adherence  to  this  course  through  his 
whole  life  it  would  l>e  difficult  to  find  a  physicist  of  our  time  whose 
researches  cover  more  ground  than  his  do.  Any  adequate  analysis 
of  his  publislied  ]>n|>ers  and  notices  wuold  have  trans<:M?nded  the  limits 
of  the  present  menuiir.  Besides  his  electrical  researches,  they  include 
meteorology  in  almost  all  its  phases,  the  physical  geography  of  his 
native  Stiitc,  terrt^triiil  magnetism,  tupillarity,  molecular  phvBica, 
ol)6crvations  of  uicteoi^,  phosphoresfM2ncc^  solar  physics,  protection 
from  lightning,  ol>s«„^rvations  of  the  aurora^  the  radiation  of  heat, 
the  strength  of  building  materials,  experiments  on  an  alleged  spon- 
taneous si^paration  of  alcohol  and  water,  aeronautit^,  the  ventilation 
of  Imildings,  the  phcnt>mcna  of  sound,  au<l  varioits  other  subj<?cts 
hartlly  admitting  of  classification. 

Notwithstanding  his  literary  prod  net  iveness,  he  rarely  if  ever 
wrote  a  pap<-T  to  yield  him  the  honorarium  of  a  magazine  contrib- 
utor. Nor  did  he  ever  seek  a  souitc  of  income  beyond  Uic  modtst 
salary  paid   him  for  jid ministering   the   Smithsonian   Institution. 
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Thk  sufficed,  not  only  to  satisfy  the  wants  of  a  simple  mode  of  life, 
hut,  with  the  aid  of  the  accommodations  allowed  him  in  the  build- 
ing, to  dLspcnse  a  hospitality  to  a  wide  circle  of  friends  and  admirers 
as  pleasant  iv  the  recipients  a^  if  it  hail  won  the  title  of  princely. 
Although  not  drawing  a  salary  from  the  Government,  and  entitled 
tlierefore  to  ctinifKrisation  for  any  f*ervices  rendered,  his  nuTuerous 
public  service^?;  were  entirely  gratuitous.  It  must  however  be  said 
to  the  credit  of  our  Government  that  after  hk  deatli  Congre^  voted 
bis  family  a  small  eompeanat inn  for  bis  twenty-tive  years  of  admin- 
istrative H^rvic€*  in  the  offices  of  mcmlK^r  and  president  of  the  Light- 
IIouso  BoarcL 

One  of  his  interesting  traits  of  character,  and  one  which  |>ower- 
fully  tendeil  to  make  tfie  Smithsonian  Institution  popular  and 
useful,  was  a  certain  intellectual  philantbropy  which  showed  itBelf 
in  ceaseless  efforts  to  make  others  enjoy  the  sarac  wide  views  of 
nature  whicli  he  himself  did.  He  was  acit^sible  Ui  a  fault,  and 
ever  ready  Ui  iR'rsuailc  any  honest  projiiiuiider  of  a  new  theor}'  that 
be  wLLs  wrong.  The  only  subject  on  which  the  writer  ever  had  to 
express  to  him  strong  dissent  from  hia  views  wns  that  of  the  practi- 
cability of  convincing  **  univei'se-makers"  of  their  errors.  They 
always  answered  with  opi>osing  arguments,  generally  in  a  tone  of 
arrogance  or  querulousness  which  deterred  even  the  modest  Henry 
from  replying  further  j  but  be  8till  considereil  it  a  duty  to  do  what 
he  could  toward  imbuing  the  next  one  of  the  clas.s  who  addres^sed 
him,  Avith  correct  notions  of  the  objects  of  scientitic  theories. 

It  is  hardly  necessarv'  to  say  that  in  Professor  Henry's  mental 
composition  Avere  inckidetl  a  breadth  of  ijitellect,  ch^irness  of  philo- 
sophic  insight,  and  strength  of  judgment,  without  which  he  could 
never  have  carried  out  the  difficult  task  which  his  official  position 
imposed  upon  him.  His  mental  fiber  was  well  seen  in  the  stand 
which  he  Umk  against  tlie  delusions  of  spiritualism.  On  no  subject 
was  he  more  decided  than  on  tliat  of  the  im|K>s*iibilityand  absurdity 
of  the  pseudo-miracles  of  the  mecliums,  who  seemed  to  him  to 
claim  no  less  a  power  than  that  of  overruling  the  laws  of  nature. 
An  intellectual  person  yielding  credence  to  their  pretensions 
seemed  to  him  to  Ijc  in  great  danger  of  insanity.  An  old  and 
respected    friend,   who   hatl    held   a   prominent    position    in    the 
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Government  serviw,  in  speaking  to  him  on  the  Rubject,  once 
tL^scrilxxl  how  he  had  a<"tually  seen  a  spiritual  medium  rise  in  the 
air  and  waft  hiniself  out  of  the  window*  "Judge/*  answered  the 
ProfG:5sor,  ''you  never  saw  that,  and,  if  you  tliink  you  did,  you  are 
in  a  dangerous  mental  condition.  If  you  do  not  give  this  delusion 
up  you  wnll  be  in  the  insane  asylum  l>efon3  you  know  it.  As  a 
loving  friend  T  beseech  you  to  take  warning  of  what  I  say,  and  to 
reflwt  that  what  you  think  you  saw  is  a  mental  delusion  whitJi 
rajuires  the  most  taarefnl  treatment." 

He  used  fre*|neiuly  to  relate  a  curious  circumstance  as  an  illustra- 
tion of  tlie  character  of  this  legerdemain  A  noted  spiritualist  had 
visited  Washington  during  ^Ir.  Lintxiln's  administration,  and  held 
several  smnces  with  the  President  himself.  The  latter  was  ex- 
tremely  desirous  that  Professor  Henry  should  see  the  medium^ 
and  give  his  opinion  as  to  how  he  |>erformed  his  wonderful  feats. 
Altliough  Henry  generally  avoided  all  contact  with  sucli  men,  he 
cunsentetl  to  receive  him  at  the  Smithsonian  Institution,  Among 
the  acts  proposal  was  tliat  of  making  sounds  in  various  quarters 
of  the  room.  This  was  something  which  the  keen  senses  and 
ready  experimental  faculty  of  the  Professor  were  well  qualified  to 
investigate.  He  turned  his  head  in  various  positions  while  the 
sounds  were  being  emitted.  He  then  turned  toward  the  man  with 
the  utmost  firmness  and  said^  *'I  do  not  know  how  you  make  the 
sounds,  but  this  I  perceive  very  clearly:  they  do  not  come  from 
the  room  but  from  your  person."  It  was  in  vain  that  the  o|ierator 
protested  that  they  did  not,  and  that  he  had  no  knowledge  how 
they  were  produced.  The  keen  ear  of  his  examiner  could  not  be 
deceived. 

Sometime  afterward  the  Professor  was  traveling  in  the  east,  and 
took  a  seat  in  a  railway  car  beside  a  young  man  who,  finding  who 
his  ctjmpanion  was,  entered  into  conversation  with  him,  and  in- 
formed him  that  he  was  a  maker  of  telegraph  instruments.  His 
atlvances  were  received  in  so  friendly  a  manner  that  he  went  further 
yet,  and  confided  to  him  that  his  ingenuity  had  been  called  into  requi- 
sition liy  spiritual  mediums,  to  whom  he  furnished  the  api>aratus 
necessary  for  the  manifestations,  Henry  asked  him  by  what  medi- 
ums he  had  Ikbcu  thus  engage<l,  and  was  interested  to  find  that  among 
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them  was  the  very  man  he  had  met  at  the  Smiths<>nian.  The 
sounds  which  the  me^lium  had  enutted  wei*e  then  described  to  the 
young  man,  who  in  reply  exphuned  the  structure  of  the  apparatus 
hy  wliieh  they  were  prmluced,  whirli  apparatus  had  l>een  «:»nstructed 
by  himself.  Tht;  apparatus  was  fastened  around  the  muscuhir  part 
of  the  upper  arm,  aod  was  so  arrauged  that  the  sounds  would  be 
produced  by  a  simple  contraction  of  the  muscle,,  unacc<:»mpanied  by 
any  motion  of  the  joints  of  the  arm^  and  therefore  entirely  invisible 
to  a  bystander. 

A  trait  of  Professor  Henrj^^s  character  which  contributed  pow- 
erfully to  his  success  and  usefuhiess  was  the  many-sidedness  of  both 
his  intellect  and  his  taste.  The  great  development  of  the  imagina- 
tive  and  a?*?thetic  fiicultics  which  led  to  the  preco4^ious  dramatic 
activity  of  his  boyhoc>d  made  itself  felt  thn:)ughout  his  life. 
Although  he  did  not  seek  to  beautify  his  public  addresses  or  com- 
*muDications  with  ornanieuts  drawn  from  foreign  sources,  he  was 
always  ready  with  an  apt  quotation  to  clothe  a  sentiment.  Apart 
from  all  intellectual  and  scientific  claims,  American  science  could 
not  have  desired  a  more  tittiug  representative  and  leader  at  the 
National  Capital,  or  found  one  whose  physical  and  mental  constitu- 
tion afforded  so  little  ground  for  adverse  criticism.  His  principles 
kept  him  outside  of  all  competition,  jealousies,  and  cross  purposes, 
and  all  c*ombined  gave  his  recommendations  a  force,  founded  on  tlie 
assurance  of  their  entire  disinterestedness,  w^hich  they  otherwise 
could  not  have  commanded.  If  he  had  any  eccentricities  or  prGJu- 
dices  they  were  those  of  the  philosopher.  The  mental  qualities  so 
well  fitted  to  secure  the  affection  as  well  as  the  respect  of  all  with 
whom  he  Ijecame  intimately  acTjuainted,  were  supplemented  by  a 
healtiiy  constitution,  a  well-built  person,  and  a  commanding  yet 
modest  presence,  finely  cideulatcd  to  win  confidence. 

In  conclusion,  we  believe  that  we  but  feebly  express  the  senti- 
ment of  every  menilxT  of  the  Academy,  in  saying  that  our  late 
President  will  be  entitled  to  tlie  gratitude  of  ptisterity  as  the 
leader  of  that  intellectual  band  of  the  last  generation,  to  whom  is 
udue  the  great  atlvance  in  the  national  appreciation  of  scientific 
arch  whicli  has  been  witnessed  during  the  last  thirty  years;  and 
the  state  of  society  of  w^hich  he  would  not  be  an  ornament  is  still 
beyond  our  intellectual  vision. 
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[From  irnge  459,] 

The  following  statement  by  Professor  Henry  was  made  at  the 

request  of  tlie  Englisli  Government  Scientific  Comiiiii^ion,  June 
28,  1870,  during  his  visit  to  London.  To  tlic  requej^t  tliat  he 
would  give  the  Couiini.ssion  a  general  iileu  o^  the  ehai*aeter  of  the 
Smithsonian  Inatitutiouj  Professor  Ilcnn^  replied: 

**  There  was  at  fii'st  a  great  diversity  of  opinion  as  to  the  manner 
in  which  the  intMiuie  Aould  be  ajvplied  to  iT-alize  the  design  of  the 
testator,  OS  ex]>re8sed  in  the  brief  liut  wmprehensivt  terms  of  the 
bequest.  The  distinction  at  that  time  Ix^tween  an  Institution  fur 
the  advancement  of  knowledge  hy  the  discovery  of  new  truths,  and 
ooe  for  the  teaching  of  tlie  knowlwlge  already  in  existence,  was  not 
so  generally  recognized  as  it  is  at  present,  and  Congress,  after  several 
years  of  delay,  [ilaccd  the  exjienditures  of  the  income  under  the 
care  of  a  Board  of  Regents,  and  directed  that  they  should  make 
provision^  by  the  erection  of  a  building  and  otherwise,  for  the  for^ 
mation  of  a  lihrar}',  a  museum,  and  a  gallery.  It  also  gave  fifty 
acres  of  unimprovwl  ground,  surrriumling  the  site  for  the  building* 
witli  inilications  that  it  slundd  \k^  plantwl  with  trees.  Afterward 
however,  though  not  witliout  niueli  opposition^  it  was  concUided  by 
the  directors  that  t\i(x<^  oiijects,  althnugh  very  important  in  them- 
eelves,  were  tvoo  local  in  their  intliientM?  to  nime  up  to  the  lil>enil 
spirit  of  the  Ixxjuest,  which  was  intended  not  merely  to  benefit  the 
citizens  of  WiXshingtoHj  nor  even  exclusively  those  of  the  United 
States,  hut  mankind  in  general;  and  that  the  cfibrts  of  the  direct- 
ors should  l>c  to  induce  Cfnigress  to  make  a  separate  aj>propriation, 
from  the  public  trciLsury,  for  the  support  of  the  objei'ts  just  men- 
tioned, and  to  devote,  as  far  as  passible,  the  income  of  the  Smith- 
sonian fund  U\  the  dinx't  incretise  anil  difiusion  of  knowledge,  by 
promoting  original  researches,  and  by  distributing  accounts  of  the 
results  of  the^se  to  every  part  of  the  civilized  world.  In  this  the 
directors  have  been  in  a  great  mcasun*  succession  1,  though  time  and 
nuieh  persevering  labor  have  Ixh^u  required  to  prtiduce  a  change  io 
the  policy  originally  contemplated.  A  large  jwirtion  of  the  income 
of  the  funds  luts  tM?en  expendt^l  on  the  building,  A  library,  prin- 
cipally consisting  of  nearly  a  fnll  scries  of  the  procee<:Iings  and 
transiictions  of  the  existing  learned  societies  of  the  world,  has  bi-en 
aecumulatwl,  the  expense  of  the  care  of  which  has  absorbed  another 
portion  of  the  income;  a  museum  has  been  collected,  consLsting 
principally  of  specimens  to  illustrate  the  natural  histor\'and  ethnol- 
ogy of  Americ^a,  and  also  a  collection  of  engmvings  and  plaster 
ca^ts  to  meet  the  original  requirements  of  Congress  ad  to  a  gallery 


of  art;  but  experience  has  abundantly  prijvotl  that  any  oue  of  the 
Kapeciiied  f»b]t^*t-^,  if  pro]>tTly  sustain  eel,  would  scmjh  absorb  all  tlie 
BinC43me  gf  the  bcnjiit'st,  and  vhidicjittHl  the  iM»Iicy  of  trauffferring  the 

siipjn>rt  of  them  to  titlier  funds.     In  u(xx>rdunce  with  this,  Congress 

•  was  fii'st  induet'd  tn  take  eh  urge  of  tlie  grounds  and  take  the  steps 
neees^iir}'  for  tht'ir  iuipritveuient.  It  next  tof>k  charge  of  the  books 
wlik'h  had  \m'u  eollectal  an*!  ineurpomted  them  with  the  national 
library,  giving  the  Institution  and  its  rollalionitors  the  frtn:^  use  of 
the  bm^kri  of  l>oth  eolleetions.     By  this  transftT  the  InistJtutiou  is 

■  saved,  in  tlie  expense  of  liindiug,  eataloguing,  and  attendanee, 
nearly  $10,000  aunnally,  while  it  htia  the  stime  use  of  its  IxToks 
as  before  tlie  animgeriient  was  made.  Again,  the  Agricultural 
I)ej>artmcnt  lias  takvn  ^-liarge  of  the  plants  of  tlie  Institution,  and 
the  ofitei>logirai  sjK'^'imens  liave  been  transferred  to  the  Army  Med- 
ical Mus*_'uni.  FurthernKire,  a  MT!althy  dtizen  of  W'ashiiiglori  has 
made  a  large  appropriation  of  money  t*)  establish  aii<l  support  a 
gallery  of  art,  and  it  is  proposed  to  transfer  to  this  the  articles 
whieh  the  Institution   has  a«runuilated  in   the  line  of  art.     The 

■  object  of  this  policy  is  to  establish  at  Wasliiugton  a  c<»l lection  of 
oljjeets  of  nature  and  art,  without  ti'euchitig  on  the  Smithsonian 
fund,  whif  li  sltall  Im^  wortliy  the  mpital  of  the  nation.     As  a  step 
towards   tfiis  desirable   eml,  Congress,  at   its   present  session,  has 
appropriated  SI 0,000  tnwanh^  the  support  of  the  museum,  under 
the  mre  oi'  the  Institution,  and  also  $10,000  for  the  commencement 
of  the  litting  up  of  tlie  upper  story  of  the  Hmitlison  buikling  for 
the  lK>tter  display  of^  the  eol lections.     The  $10,000  lor  the  eiu'e  of 
the  muscnn^  will,  for  thn  present,  lie  an  annual  appntpriation/* 
Q,  **WlmtthM\s  the  building  it^lf  represent?'     A.  **  Externally 
^  a  Nornmu  tiLstle,  and  it  has  cost  a  very  large  sura*     Unfortunately ^ 
H  architecture  is  frequently  in  antagonism  with  science^  and,  too  ofteui 
when  an  architect  gets  his  hand  into  the  purse  of  an  establishment 
everv^hing  else  ninst  stand  aside,     ilucli  trouble  has  resnlted  from 
this  buihling;  it   has  In^en  a  source  of  constant  anxiety  and  ex- 
pense,—  tlie  cost  having  greatly  exceede*!  the  original  intimate.*' 
Q.  *' What  was  the  original  object  of  the  building?"     A.  "It 
intended  to  ae<x»nimfnhite  a  library,  u  museum,  and  a  gallery 
art;  but,  iutLsmuf^h  ils  the  Institution  has  tifrned  over  the  lilirary 
and  the  gtdlery  of  art  to  other  establishments,  the  building  will  uf»w 
lie  devoted  entirely  to  the  nmseuiu.    The  ui»per  part  e)f  it  was  Inirnt, 
and  it  i-emains  nnfinislied;  and  if  CongreSvS  wonkl  acx'cpt  tlie  Iniild- 
ing  as  a  gift,  allowing  one  of  the  wings  for  the  use  of  the  Institu* 
tion,  and  devesting  the  main  portion  to  the  museum,  it  would  be  a 
gain  to  the  Institution.*' 


Is-. 


HEISTIY  AS  A  DISCOYEEER* 


ALFRED  M.  MAYER. 


At  the  meeting  of  this  Asgociation  in  1878  a  committee,  com- 
posed of  Professors  Baird,  NewcoTnl>,  and  myself,  was  apjjointed  to 
prepare  a  eulogy  on  our  revered  and  lamented  colleague  and  former 
President,  Joseph  Henry. 

I  This,  I  will  not  say  labor,  but  duty  of  affection,  has  devolved 
on  me  alone.  I  would  that  the  other  members  of  this  committee 
had  laid  l>efore  you  their  tribut*^  to  his  memory,  lK?C'ause  for  y^fLTS 
they  had  been  closely  associated  with  him  in  his  social  and  profes- 
sional life  in  Wa^^hington.  Yet^  while  Professt^r  Henrj"  had  been 
tlie  friend  of  their  manhood  he  was  the  friend  of  my  boyhood; 
and  during  25  years  he  ever  regarded  me — as  was  his  wont  to  say 
—  with  "a  paternal  interest."  To  his  disinterested  kindness  and 
wise  oounscds  is  due  much,  very  much,  of  whatever  usefulness  tliere 
is  in  me.     Hence,  I  have  said  tlmt  it  is  a  duty  of  affection  for  me 

I  to  speak  to  you  about  one  who  was  my  l>eloved  friend. 

I  shall  not  however  attempt  a  biography  of  Josciih  Henry,  nor 
vnl\  I  speak  of  his  administrative  life  as  Dii-eetor  of  the  Smith- 
sonian Institution,  for  this  is  known  and  value<l  by  the  whole  world. 
His  best  eulogy  is  an  acconnt  of  his  discoveries;  for  a  man  of 
Bdenoe^  as  »uckj  lives  in  what  he  has  done^  and  not  in  what  he  has 
aaid;  nor  will  he  be  remembered  in  what  he  proposed  to  do.  I 
will  therefore  with  your  pernii&Bion,  confine  myself  chiefly  to 
Henry  fw?  the  Discoverer;  and  I  do  this  the  more  willingly  because 

^  I  am  familiar  with  bis  researches,  and  also  l^ecause  Professor  Henry, 
from  time  to  time,  took  pleasure  in  giving  me  accounts  of  those 
mental  txinceptions  which  preceded  his  work^  led  him  to  it,  and 
guided  him  in  it. 


•  A  Memorial  Address  read  butbre  ihu  McctlBS  of  tho  American  AmooI&Uoii  st 
I  Bc»ton«  August  au,  I8S0. 
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To  riirlitly  appreciate  a  discoverer  we  ghould  not  look  4at  his 
work  from  our  time,  but  go  back  and  regard  it  from  his  time;  we 
should  not  judge  his  work  in  the  fullness  of  the  light  of  present 
knowledirc,  hut  in  the  dim  twiligl it  which  alone  illuminated  him  to 
then  unknown — hut  nuw  well  known— iacts  and  laws.  I  will  there- 
fore endeavor  first  to  present  you  with  a  clear  but  necessarily  very 
concise  view  of  the  state  of  otir  knowledge  of  electricity  wlieu 
Henf)*  liegan  his  original  researches  in  tliut  branch  of  science,  and 
then  point  out  the  value  of  his  discoveries  by  shomng  what  they 
added  to  knowledge  and  how  they  instigated  and  influenced  ^e  dis^ 
coveries  and  inventions  of  other  men. 


Henr)''  Ijegan  his  electricii!  researches  at  the  age  of  28,  in  the 
year  1827,  while  he  w;is  Professor  of  Mathematics  and  Natural 
Philosophy  in  the  Albany  Academy.  At  tliese  he  continuously 
worked  till  1832,  when^  at  the  age  of  33,  he  moved  to  tlie  College 
of  New  Jersey  (Princeton).  After  a  year's  break  in  his  work, 
caust*d  by  tlie  preparation  uf  his  course  of  lectures  for  the  college, 
he  is  again  at  original  research,  antl  continues  his  contributions  to 
electrical  discoveries  till  1842.  Thus,  during  14  years,  while  be- 
tween the  ages  of  28  and  43,  he  was  a  constant  and  fertile  worker. 
What  he  did  in  these  years  will  be  given  after  a  review  of  what 
had  been  already  discovereil  up  to  the  time  he  began  his  original 
experiment*^. 

Through  the  labors  of  Gilbert,  Boyle,  Otto  von  Guericke,  New- 
ton, Wall,  Gray,  Pranklin,  ^T^pinns,  and  Volta,  it  had  Ixtd  dis- 
covered that  all  matter  niuld  be  electrically  excited,  and  that  bodies 
dilTered  greatly  in  jKTmitting  the  ditfusion  of  electricity  over  their 
surfaces;  the  facts  of  electric  attraction  and  repulsion,  of  electric 
induction,  the  action  of  points,  and  the  identity  of  liglitning  and 
electricity  had  Ijecn  discovered;  ami  these  facts  had  been  explained 
and  l)ound  together  in  a  body  of  doctrine  by  the  h}7>otlie8is  of 
Diifav  or  bv  tliat  of  Franklin;  wlille  Coulomb  and  Poisson,  in  a 
series  of  beautiful  exixTimental  and  mathematical  lalx>rs^  had  given 
us  tlie  knowledge  of  the  laws  of  the  actions  at  a  distance  of  electric 
attraction  and  repulsion,  and  had  shown  in  what  manner  electricity 
difluses  itself  over  conductors  of  various  forms. 


I 

I 

ft 

ft 
I 


About  182D,  men  of  Bcience  s|>oke  of  ele<^tric*nl  knowledge  as 
almost  c*ompletc.  The  matheiiiatifal  cousequentis  of  the  laws  dis- 
covered by  Coulomb  and  others  having  been,  they  thought,  fully 
developetl;  eloetricity  wixs  hio\lly  to  be  regard txl  ha  an  experi- 
mental seienee^  hut  hcneeforth  nuf^^ht  be  grouped  with  mechanics. 
Such  opinion  was  60  general  that  Fanwiay  (in  1831),  when  he  Iwgan 
his  ever  remarkable  series  of  disrx> verier,  wa?*  influencefl  by  this 
prevailing  feeling  to  style  his  papers  ^^Exjjerimcntal  JResearches  in 

It  seemed  almos^t  impossible  that  any  dbcovery  could  again  give 
ao  impulse  to  eleetritiU  smdies  equal  to  that  prodiieed  by  the  bril- 
liant and  most  fertile  researches  of  Volta;  yet  to  the  universal 
surprise  of  the  scientific  world  this  happene<L  In  the  winter  of 
1819  Oersted  annountNxl  that  he  had  at  lii^t  diM'OVured  a  correlation 
of  actions  Ix'twtX'U  elrx*tririly  and  nlagnetisni  in  his  eelebmted 
experinient  of  tlie  deflection  of  a  magnet  athwart  the  eonjnncth'e 
wire  of  a  Initterv  when  the  latter  was  laid  parallel  to  the  direction 
of  the  magnet. 

During  the  month  of  July,  1820,  the  news  of  Oersted's  discovery 
reached  Paris,  It  at  onee  excitixl  profonmlly  the  ever  active  and 
versatile  mind  of  Amj>^re.  This  man,  already  eelebmted  as  a 
mathematician,  was  now  destined  to  show  greater  genius  as  an 
experimenter.  He  at  once  liegan  a  series  of  researches  in  the  field 
openeci  by  the  discovery  of  Oersted  ;  and  with  astonishing  rapidity 
reached  results  of  such  important^  that  they  gainetl  him  the  title 
of  the  Xe^vtoo  of  elect n>Hlynainics;  and  just h%  for  he  did  for  this 
branch  of  science  even  more  than  Coulomb  had  previously  done 
for  electrostatics. 

On  the  1 8th  of  September,  1820,  Ampere  read  liefore  the  Academy 
of  Bciences  of  Paris  liis  first  pajw^r  on  electro-dynamics.  In  this 
he  shows  that  the  battery  exerts  an  electro- magnetic  action  as  well 
as  its  conjunctive  wire,  and  he  gives  a  rule  by  which  one  can  readily 
predict  the  direction  in  which  a  magnet  will  be  deflect e«l  by  a  voltaic 
current.  lie  suppfjses  a  current  to  flow  from  the  copjwr  to  the 
rinc  plate  of  tiio  battery;  then,  8ayi3  he,  if  you  imagine  yourself  at 
full  length  and  facing  the  wire,  the  cuiTcnt  entering  your  heels  and 
passing  out  at  your  head,  the  north  pole  of  the  magnet  is  always 
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deflected  toward  your  left  hand.  In  the  same  paper,  he  says  that 
he  will  scKjn  experiment  with  spirals  and  helices  of  wire  which,  he 
predicts,  will  have  the  same  pr^jperties  as  magnets  as  long  as  a  cur- 
rent of  electricity  flows  through  them.  He  then  gives  his  well- 
known  hypothesis  of  the  nature  of  a  magnet.  He  says  that  if 
we  assume  a  magnet  to  consist  of  an  assemblage  of  minute  currents 
of  electricity  whirling  all  with  the  same  direction  of  rotation  around 
the  steel  molecules  and  in  planes  at  right  angles  to  the  axis  of  the 
bar,  we  will  have  an  hypothesis  which  will  account  for  all  the 
known  properties  of  a  magnet.  Amp&re  constructed  his  spirals 
and  helices,  and  to  the  astonishment  of  the  scientific  world  made 
magnets  formed  only  of  spools  of  copper  wire  traversed  by  electric 
currents.  We  can  readily  imagine  the  intense  interest  awakened 
by  this  discovery;  a  discover)^  which  caused  Arago  to  exclaim: 
''What  would  Newton,  Halley,  Dufay,  ^pinus,  Franklin,  and 
Coulomb  have  said  if  one  had  told  them  that  the  day  would  come 
when  a  navigator  would  be  able  to  lay  the  course  of  his  vessel 
without  a  magnetic  neetlle  and  solely  by  mc^ns  of  electric  currents?" 

**  For  several  weeks  physicists  of  France  and  from  abroad  crowded 
Ampere's  humble  study  in  Rue  Fossae  Saint  Victor,  to  see  with  aston- 
ishment a  suspended  loop  of  wire,  in  the  circuit  of  a  battery,  take  a 
definite  position  through  the  directive  magnetic  action  of  the  earth.^' 

This  hypothesis  of  Ampere  had  a  powerful  hold  on  Henry's  mind, 
and  m  I  know  that  he  ased  it  as  a  guiding  light  in  his  researches,  it 
may  here  l>e  well  to  give  Arago's  accoimt  of  how  Ampere  was  led  to 
its  conception : 

"  Thanks  to  the  profound  researches  of  Ampere,  the  law  which 
g0\xrns  celestial  movements^  the  law,  extended  by  Coulomb  to  the 
phenomena  of  electricity  at  rest  or  in  tension,  and  then,  though  with 
less  certainty,  to  magnetic  phenomentij  lK*comes  one  of  tlie  ciiaracter- 
istic  features  of  tfie  powers  exercisetl  by  electricity  in  motion.  The 
general  formula  which  gives  the  value  of  the  mutual  actions  of  the 
infinitely  small  elements  of  currents  once  understood,  the  determi- 
nation of  the  combined  actions  of  limited  currents  of  different  forms 
becomes  a  simple  problem  of  integral  analysis.  Ampere  did  not  fail 
to  follow  out  these  applications  of  his  discoveries.  He  first  tried  to 
discover  how  a  rectilin^jr  current  acts  on  a  system  of  circular  cloaed 
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cuTPents,  contained  in  |>Ianes  perpendicular  tf>  the  ra^tilinear  current. 
The  result  of  the  calculation^  confirmed  by  experiment,  was  that  the 
planes  of  the  circ-ular  currents  would,  supposing  them  movable, 
arrange  themselves  parallel  to  the  rectilinear  current.  If  like  trans- 
verse currents  pass  over  the  whole  length  of  a  magnetic  needle, 
the  cross  direction  which,  in  the  experiment  of  Oersted,  seemed  an 
inexplicable  anomaly,  would  become  a  natural  and  necessary  fact. 
Is  it  not  then  evident  to  all  how  memorable  would  that  discovery 
be  that  would  rigorously  establish  the  fact  that  to  magnetize  a 
needle  is  to  excite,  to  put  in  motion  around  each  molecule  of  the 
steely  a  small  circular,  eleilrical  vortex?  Ampere  fully  realized  the 
wide  reach  of  the  ingenious  generalization  that  had  taken  possession 
of  his  mind ;  and  he  hastened  to  submit  it  to  experimental  proofs 
and  numeriml  verifit*ations,  which,  in  our  day,  are  the  only  processes 
csoDsidered  entirely  denionstrative." 

About  this  lime  Anigo  found  that  the  conjunctive  wire  of  the 
battery  had  the  property  of  causing  iron  filings  to  arrange  them- 
selves around  it  in  concentric  rings.  Guided  by  Ampere's  discovery 
that  a  helix  conducting  a  voltaic  current  had  properties  similar  to 
those  of  a  magnet,  Arago  inferred  that  these  properties  could  be 
given  to  iron  and  steel  by  placing  wires  or  bars  of  these  substances 
in  the  interior  of  one  of  Amp^re*s  helices.  Experiment  showed  that 
his  inference  was  correct.  The  same  effects  he  obtained  by  pa«5sing 
electrical  discharge***  from  an  ordinary  frictional  electrical  macJiine  or 
from  a  Ley  den  jar  through  a  helix  inclosing  a  steel  ueetlJe. 

In  8ul>sequent  memoirs,  exhibiting  great  philosophic  acumen  and 
marknl  ability  in  the  application  of  mathematical  analysis  to  the 
elucithition  of  physical  phenomena.  Ampere  developed  the  conse- 
quences of  the  general  laws  he  had  previously  discovered* 

In  1821 ,  six  years  before  Henry  began  his  work,  Faraday— then 
30  years  of  age^  and  as  yet  an  assistant  of  Davy— published  his  first 
paper  on  electrical  research.  In  this  he  shows  that  a  wire  conveying 
electrical  current  can  be  nitule  to  rotate  around  tlie  pole  of  a 
'magnet.  He  tlien  reverses  tlie  action,  and  holding  the  wire  at  rest 
makes  the  magnetic  pole  rotate  around  the  wire.  These  phenomena 
were  shown  by  Ampere  to  be  entirely  conformable  to  his  hypothesis 
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While  Ampere,  in  1820,  was  pui^uing  his  research es^  Scluveigger, 
of  Halle,  invont<3tl  his  gaivanonieter.  This  he  formed  by  wrapping 
an  insulated  wire  in  several  turns  and  layers  around  a  siispendcil 
magnetic  needle*  This  instrument  exeited  a  powerful  influence  in 
electrical  researches,  and  the  contemplation  of  its  action  led  Henry 
to  make  his  first  trials  as  an  original  experimenter. 

The  histor>'  of  another  i-esearch  irf  now  in  onler  as  Ix^aring  directly 
on  one  of  Henry's  investigations^ — ^antl  one  which  he  ever  regarded 
with  considerable  pride.  In  1827  Savary  began  experiments  on 
the  magnetizing  actions  of  the  discharge  of  the  Lej'den  jar  on  &teel 
needles.  These  needles,  of  various  letigths,  diameters,  and  degrees 
of  hardness,  were  piaceil  at  right  angles  to  the  wire  (Mjnveying  the 
electric  discharge.  They  were  also  put  in  the  interior  of  Arojiere's 
helices,  after  the  manner  of  Arago's  original  exfM:^riments,  The 
phenomena  thus  ubserveil  were  found  iu  be  of  the  mtpt»t  complex 
characters.  It  was  found  that  the  direction  of  the  polarity  in  the 
needle  and  the  intensity  erf  its  magnetization  depended  on  its  distance 
from  the  wire,  on  the  diameter  of  the  needle,  on  the  potentiality  of 
the  discharge,  and  on  the  resistance  of  the  wire  through  which  the 
discharge  took  place.  Similar  phenomena  were  observed  when  tlie 
needles  were  placed  in  one  of  Ampere's  helices^  through  which  tlie 
discharge  was  tlirown.  After  a  long  and  tedi^ius  research  Savary 
conchided  tliat  these  facts  could  only  be  explained  by  the  sup[)08ition 
that  the  dis<^^'harge  of  a  Iveyden  jar  \nis  not  (X)ntinuous,  l)ut  consisted 
of  a  8<;^rifs  of  rebounds  or  i-efletiions  to  and  I'rom  the  two  coatings 
of  the  jar.  In  1842,  Henrvj  ap|)arenlly  ignorant  of  this  research 
of  Savary,  went  over  the  same  ground,  and  arrived  indej^endently 
at  the  same  inference  which  Savary  had  Ibrmed  fifteen  years  beibre — 
an  inference  directly  confirmetl  by  the  experiments  of  Feddei^en, 
who,  in  1802,  got  the  life  history  of  the  electric  spark  of  the  Levden 
jar  by  ijhotogmphing  its  image  reflected  from  a  concave  mirror 
revolving  8U0  to  1 ,0(JC>  times  in  a  se(^ond. 

Two  yeai-s  previous  to  Savarv^s  work,  i.  e.  in  1825,  William 
Sturgefm,  of  Woolwich^  Euglantl,  improvetJ  on  Arago*s  experiment 
of  magnetizing  steel  and  iron  with  the  voltaic  current.  Sturgeon's 
improvement  consiste<l  in  bending  the  straight  rods  used  by  Arago 
into  U-shajxid  pieces,  and  then,  coating  them  with  shellEo  varnish, 


he  wound  them  with  uncovered  copper  wire.  The  coils  of  the  wire 
were  separated,  so  that  the  current  flowed  through  the  wire  around 
the  surface  of  the  iron.  This  magnet,  in  proportion  to  its  weight, 
was  the  most  powerful  made  up  to  this  date.  .It  certiiinly  did  not 
require  great  mental  effort  or  acumen  on  the  part  of  Sturgeon  to 
bend  a  etraight  bar  magnet  into  the  tlien  common  U  form  of  the 
permanent  steel  magnet  known  ns  the  Iiorse-ahoe  magnet;  yet  his 
Bxperimcnts  with  this  magnet  mark  an  important  point  of  departure 
in  electric  science,  and  evidently  led  Henry  to  his  first  and  his  meet 
iEiportant  scientific  research. 

I  have  now  given  a^s  much  of  the  history  of  electrical  research  aa 
Lis  requisite  to  the  understanding  of  Ilenry*^  fwgition  as  a  discoverer 
■in  this  branch  of  knowlc*!ge  when,  in  1827,  he  l>egan  to  make 
original  experiments  in  electricity* 

I  As  with  many  other  men  of  originality,  Henry^s  first  essays  were 
nil  the  direction  of  improving  the  means  of  illustrating  well-estab- 
lished ecientific  facts  and  princii>les.  His  first  paper,  of  Oetol>er, 
1827 J  is  interesting  becaitse  it  was  his  first.  In  it  he  improves  on 
the  usual  appamtus  which  Iiad  l>een  usetl  by  Ampdrc  and  others  to 
show  elei^troKlynainic  actions,  !>y  employing  several  turns  of  insulated 
wire  instead  of  one,  as  had  previously  been  the  practice.  Thus,  for 
example,  to  show  the  flirective  action  of  the  eartirs  magnetism  on  a 
freely-moving  closed  circuit,  Henry  covered  copper  wire  with  silk 
and  then  made  out  of  it  a  ring  about  20  Inches  in  diameter,  formed 
of  several  turns  of  the  wire.  The  extrcmitiea  of  this  wire  were 
soldered  to  zinc  and  copjwr  plates.  The  coil  was  then  susjx?nded 
by  silk  filaments.  On  jdunging  the  metal  plates  into  a  glass  of 
dilute  acid  the  ring  rotates!  around  its  point  of  suspension  till  its 
plane  took  a  j)ornianent  position  at  right  angles  U)  the  magnetic 
meridian.  By  a  similar  arrangement  of  two  concentric  coils,  one 
Suspended  within  the  other,  he  nently  showed  tlie  mutual  actions  of 
'  voltaic  currents  flowing  in  the  same  or  in  oppjsite  directions ;  which 
facts  are  the  foundations  of  Ampere's  cclebratfxl  law. 

We  now  reach  a  |>eriod  when  Henry  appears  as  a  discoverer,  and 

truly  ooe  of  no  mean  onlcr.     As  I  remember  his  narration  to  nie  in 

he  year  1859,  it  was  a,s  follows:  Jle  said  that  one  evening  he  was 

littLng  in  his  study  in  Albany  with  a  friend,  when,  after  a  few 
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monietits  of  reverie,  he  aro^*  and  exclaimed,  "To-iuorrow  I  shall 
make  a  famouB  experiment.'^  For  st^veral  months  he  had  been 
brooding  over  Ampere's  electro-dynamic  theory  of  magnetism,  and 
he  was  then  deeply  interested  in  the  phenomena  of  the  develop- 
ment of  magnetism  in  soft  iron  as  shown  in  the  experiments  of 
Arago  and  Sturgeon.  At  the  moment  he  had  arisen  from  his  chair 
it  had  occurred  to  him  that  the  requirementis  of  the  theory  of 
Ani[)^re  were  not  fulfilled  in  the  electro-magnets  of  Arago  and 
of  Sturgeon,  but  that  he  could  get  those  conditions  which  tbe 
theory  required  by  covering  the  enveloping  wire  with  a  non-con- 
ductor like  .silk,  and  tljcn  wrapping  it  clot^ely  around  the  scift  iron 
bar  in  several  layers ;  ibr  the  successive  layers  of  wire  coiling  firgt 
in  one  direction  and  then  in  the  other  would  tend  to  produce  a 
resultant  action  of  the  current  at  right  angles  to  the  axis  of  the  bar; 
and  furthermore,  the  great  number  of  convolutions  thus  obtained 
would  act  on  a  greater  number  of  molecules  of  the  bar  and  thereby 
exalt  its  magnetism.  *'AVlien  this  conception/'  said  Henry,  '^canie 
into  my  brain  I  was  so  pleased  with  it  tliat  I  could  not  help  rising 
to  ray  feet  imd  giving  it  my  hearty  approbation/' 

Henry  did  go  to  work  the  next  day,  and  to  his  great  delight  and 
encouragement  dist*overies  of  the  liighest  interest  and  importance 
revealed  themselves  to  him  week  after  week.  When  he  had  finished 
his  newly-cont^nved  magnet  he  found  that  it  sup|>orteil  several  times 
more  weight  than  did  Sturgeon's  magnet  of  equal  siae  and  weight. 
This  w^as  his  first  original  discovery. 

I  will  now  give,  as  far  as  pjssible,  Henry^s  own  words  in  narrating 
his  subsequent  investigation-^  of  the.^e  \Try  interesting  phenomena : 

"The  maximum  effect  howevex  with  this  arrangement  and  a 
single  batterj'  was  not  yet  obtained.  After  a  certain  length  of  wire 
had  Ix'cn  ooilcMl  upon  the  iron,  the  power  diminished  with  a  furtlier 
increase  of  the  numl>er  of  turns.  This  was  due  to  the  iucreaj^Hl 
resistance  which  the  longer  w^ire  ofiere*!  to  the  (induction  of  elee- 
tricity.  Two  methods  of  improvement  therefore  suggested  them- 
selves. The  first  consisted,  not  in  increasing  tlie  length  of  the  coil^ 
but  in  using  a  numlier  of  separate  coils  on  the  same  piece  of  iron. 
By  tliis  arningement  the  resistance  to  the  conduction  of  the  electricity 
was  diminished  and  a  greater  quantity  made  to  circulate  around  tlie 


ADDRESS   OP    PHOF.  A.   M,   MAYER, 


483 


I 


k 


iron  from  the  same  buttery.  The  second  method  of  producing  a 
similar  result  cousi8te<]  in  increasing  the  number  of  element*  of  the 
Vmtlery,  or,  in  other  words,  the  prctjectile  force  of  the  electricity, 
which  enabled  it  to  pass  through  an  incrmsetl  luirnber  of  tiiriis  of 
wire,  and  thu«ij  by  jncrea*«ing  the  length  of  the  ^Hre,  to  develop  the 
maximum  power  of  the  ii*on. 

"To  t4^t  these  principles  on  a  larger  scale, an  experimental  magnet 
was  constructed.  In  this  a  number  of  c<3mpound  helices  were  placed 
on  the  same  l^ar,  their  ends  left  projecting,  and  so  numl)erecl  tliat 
tliev  cnrnild  be  all  united  into  one  long  helix,  or  variously  tH:>mbined 
in  sets  of  lesser  h^ugth. 

"From  a  series  of  experiments  with  this  and  other  magnets  it  was 
provecl  that,  in  order  to  produce  the  greatest  amount  of  magnetism 
from  a  battery  of  a  single  cup,  a  numljcr  of  helices  Ls  required  ;  but 
when  a  compound  battery  is  tised^  then  one  long  wire  must  be 
employed,  making  many  turns  around  the  iron,  the  length  of  wire, 
and  consequently  the  nuinlMT  of  turns,  l>eing  commensurate  with  the 
projectile  power  of  the  battery. 

"In  describing  the  result.^  of  my  experiments  the  terms  ivhvj^fh/ 
and  qumifdy  magnet^  were  introduced  to  avoid  circumlocution,  and 
were  intended  to  be  used  merely  in  a  technical  sense.  By  the 
hUenmty  magnet  1  dt^ignatcNl  a  pitM'e  of  soft  iron,  so  surrounded  with 
wire  that  its  magnetic  p>wer  (Miuld  be  ciille«I  into  o|3eration  by  an 
inleiisihf  btittery ;  and  by  a  quant  it  if  magnet  a  piece  of  iron  so  sur- 
rounded by  a  nnmljer  of  separate  coils  that  its  magnetism  could  bo 
fully  develojK*d  hy  a  quant  it  if  })attery* 

"I  wiLs/'  says  Henry,  **the  first  to  point  out  this  connection  of 
thfi  two  kinds  of  the  battery  with  the  two  forms  of  the  magnet,  in 
my  pap<T  in  SlUmmiM  Jmimal,  January,  1831,  an<l  clearly  to  state 
that  when  magnetism  was  to  lie  developed  by  means  of  a  tK>mpound 
battery,  one  long  coil  was  to  be  empli»yed,  and  when  the  maximum 
effect  was  to  Ixi  pr<:»duced  by  a  single  batterj^,  a  number  of  strands 
wTre  to  he  useiJ." 

Here  is  Henry's  description  of  one  of  his  quantity  magnets :  "  A 
bar  of  iron  21  inches  long  and  2  inches  square  with  roundeil  corners 
was  bent  into  a  U  form,  having  k^  about  9  inches  long.  Tins  bar 
weighed  21  pounds*     Its  armature  was  formed  of  a  piece  of  a  similar 
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bar  and  weighed  7  pounds.  Nine  coils  of  mppcr  bcll-wire,  pach  60 
feet  in  longthj  were  wrapped  in  Bcctioas  on  the  iron.  These  coila 
were  not  i-ontiniicd  around  the  whole  length  of  the. bar,  but  eaeh 
strand  of  wire,  acxx>i*ding  to  the  principle  before  mentioned,  occupied 
uboot  two  inches,  and  wai>  coiled  several  times  backward  and  forward 
over  itiiclf;  the  several  ends  of  the  wire  were  left  projecting  and 
all  numbered,  so  that  the  first  mid  hist  end  of  each  strand  might  be 
readily  distingninhed.  In  this  manner  wa^  forme<l  mi  experiniental 
magnet  on  a  larger  scale,  with  wljich  several  combinations  of  wire 
eould  be  made  by  merely  uniting  the  different  projecting  end^.  Thus, 
if  the  second  end  of  the  first  wire  be  soldered  to  the  first  end  of  the 
seet>nd  wire,  and  so  on  through  all  the  series,  the  whole  will  form  a 
continued  coil  of  one  long  wire.  By  soldering  different  ends  the 
whole  may  l>e  formed  into  a  double  ci^il  of  half  the  length,  or  into 
a  triple  coil  of  one-tl)ird  the  length,  etc.  The  horse-^hoe  was  su^ 
pcnded  in  a  rectangular  wootlen  fmme  3  feet  9  inches  high  and  20 
inches  wide, 

"In  order  to  iLscertain  the  effect  of  a  veiy  «mall  g;dvanic  element 
on  this  large  tpiantity  of  iron,  a  pair  of  plates  exactly  one  square 
inch,  was  attached  to  all  the  wirt^s:  the  weight  lifted  was  85  pounds. 
To  find  out  the  greatest  sui)jK>rting  power  of  the  magnet,  with  all 
of  its  0  coilf*  in  circuit,  a  small  battery  formed  of  a  plate  of  zinc 
12  inches  long  and  6  inches  wide,  and  surrounded  by  copjier,  was 
substituted  for  the  galvanic  element  used  in  the  former  experimentg: 
the  weight  liftetl  was  75Q  pounds*'* 

The  iuf>st  i>owerful  of  Heury^s  magnets  wns  constructed  while  he 
was  at  Princeton,  and  is  thus  described  by  his  sucxxssor  in  the  chair 
of  Natural  Philosophy,  Professt)r  Riehartl  S,  McCuUoli;  "It  is 
formed  of  a  bar  of  rounded  iron  nearly  4  inches  in  diameter, 
weighing  about  100  pounds,  and  surrounded  \dth  30  strands  of 
cop[H'r  lielUwire,  each  about  40  feet  long.  With  a  calorimotor  on 
Dr.  Hare's  plan,  cfjnsisting  of  22  plates  of  zinc  each  9  inches  by 
12,  alternating  with  plates  of  tH>p|^>cr  of  the  same  size,  it  supports 
3,500  |wunds,  or  more  than  a  ton  and  a  lialf. 

"After  the  connection  with  the  battery  is  broken,  this  magnet 
supports  a  thousand  pounds  for  several  minutes,  and  from  year  to 
year  the  lifter  adheres  with  a  force  which  is  overcome  only  by  a 
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I  weight  of  several  hundred  poands.     When  the  lifter  however  is 
detached,  nearly  all  the  magnetism  disappears.'' 
On  a  recent  visit  to  the  College  of  New  Jersey  by  the  elcetrician 
Mr,  Fi'ank  L.  Pojie,  he  exaniinwl  this  magnet.     "There/'  he  says 
in  his  admirable  and  justly  appreciative  eulogy  on  Henry,  **  there, 
too,  was  the  reversing  commutator  or  pole-changer,  a  device  first 
invented  by  Professor  Henry,  with  which  he  was  arcustometl  to 
^  delight  and  astoni.sh  his  pQj>ils,  l>y  suddenly  reversing  the  ix>hirity 
H  of  his  large  magnet,  causing  it  to  drop  its  armature  and  seize  it 
\       again  Ix-fore  it  had  passed  beyond  the  sphere  of  attraction,  a  prin- 
ciple which  we  se*'  exemplified  in  every  stroke  of  the  neutral  relay 
of  the  quadruplex  telegraph  of  to-day,*' 
K       We  will  now  n'turn  to  Henn^^'s  study  of  the  properties  of  his 
^"  intensity  magnet.     This  magnet  was  formed  of  a  piece  of  iron  one- 
fourth  of  an  inch  in  diameter^  lient  into  the  U  form  and  wound  with 
18  feet  of  insulated  wire.     His  batteries  were  two, — one  formetl  of  a 
eingle  element  with  a  zinc  plate  4  inches  by  7,  surronndefl  by  copper 
and  immersed  in  dilute  a(*id ;  the  other,  a  Cruikshank  s  battery,  or 
iroughy  with  25  double  plates.     The  plates  of  this  battery  were 
joined  in  series  and  altogether  had  exactly  the  same  surface  of  zinc 
I       as  that  in  the  singlcH-ell  Iwittery, 

H  The  magnet  was  now  connected  directly  to  the  single  cell.  The 
"  magnet  held  up  72  ounct^s.  Then  530  feet  of  Dumljcr  18  copper 
wire  led  the  current  from  the  cell  to  the  magnet;  it  now  sup- 
ported only  two  ounces.  Five  hundi'etl  aixd  tliirty  feet  more  of  the 
wire  were  introduced  into  tlie  eirenit  and  then  tlie  magnet  held  but 
ofie  ounce.  In  these  facts  Henry  faced  the  same  results  as  con- 
fronted Barlow  five  y^irs  Ijefore,  and  caused  Barlow  then  to  say: 
"In  a  very  early  stage  of  electro- magnetic  experiments,  it  had  been 
su^ested  [by  Laplace,  Ampere,  imd  otliers]  that  an  instantaneous 
telegraph  miglit  be  established  by  means  of  conducting-wircs  and 
compasses;  -  -  -  but  I  found  such  a  sensible  diminution  with 
only  200  feet  of  wire,  as  at  once  to  convince  me  of  the  impmctica- 
bility  of  the  scheme:*^  and  such,  at  that  day,  seemed  to  be  the 
^P  common  opinion  of  men  of  science.  But  this  opinion  is  presently 
to  Ix^  shown  l)y  Henry  tc»  be  ill  founded,  by  reason  of  tlic  ignorance 
I       of  the  relations  which  have  of  necessity  to  exist  between  the  kind  of 
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battery  and  the  ktndot  miiojnet  io  ortlor  to  pruduce  elect ro-niagnetic 
action  at  a  distance:  relatione  whifli  Henry  was  the  first  to  dis- 
ooyer.  This  accomplishment  justly  entitles  him  to  be  regarded  as 
a  man  of  genius  and  a  discoverer  of  no  mean  order.  This  dis- 
covery will  always  remain  the  one  important  fact  tliat  was  to  be 
kDown,  to  be  understood,  and  to  he  applied,  before  it  was  possible  to 
have  constructed  any  fc»rra  of  elec*tro-magnetic  telegraph. 

Let  us  see  how  Henry  made  this  discovery.  After  ending  the 
e:xperiments  with  the  one-cell  hattery  aiul  reaching  results  which 
seemed  to  confirm  the  opinion  of  Barlow  as  to  "the  impracticability 
of  the  scheme*'  of  an  electrfj-ma^netic  telegraph,  Henry  attached 
his  magnet  to  the  second  battery  formed  of  25  cells,  arrange<l  in 
seri^.  The  current  from  this  battery  was  sent  to  the  magnet 
through  1,000  fwt  of  thcsiime  wire  as  had  l>een  used  in  the  experi- 
ments with  the  first  battery  tif  one  cell.  The  magnet  now  lifted 
eight  ounces.  It  had  held  up  only  one  ounce  when  with  the  same 
length  of  interposed  wire  the  hattcr\'  of  one  cell  was  used. 

He  now  attached  his  electro-magnet  directly  to  the  poles  of  the 
26*cell  battery,  when,  to  his  astonishment,  it  only  held  7  ounces. 
The  same  magnet,  it  will  be  remembered,  when  attached  to  the  one- 
cell  battery  supj>orted  72  ounces. 

Here  were  facts  of  the  hight-st  signifiwvnce,  and  Henry  was  not 
slow  to  seize  them  In  all  their  bciiriugs.  Referring  to  these  experi- 
ments he  says:  "  It  is  pc^ible  that  thedifierent  states  of  the  trough, 
with  respect  to  dryness,  may  have  exerted  some  influence  on  this 
remarkable  result;  but  tliat  the  effect  of  a  current  from  a  £rau^A 
(i.  e.  a  series  of  cells)  is  at  least  not  sensibly  diminished  by  passing 
through  a  long  wire,  is  dircetly  applicable  to  Mr.  Barlows  projec-t 
of  forming  an  electro-m;ignctic  telegmph,  and  it  is  also  of  material 
consequence  in  the  construction  of  the  galvanic  coil," 

Henry  speaking,  in  1857,  of  these,  his  first  gatherings  into  the 
garner  of  science,  says:  ^^ These  steps  in  the  advance  of  electro- 
magnetism,  though  small,  were  such  as  to  interest  and  astonish  tiie 
scientific  worltl.  With  the  same  battery  usal  by  Mr.  Sturgeon,  at 
least  a  hundred  timt^  more  magnetism  was  produced  than  could 
have  been  obtained  by  his  experiment.  These  developments  were 
considered  at  the  time  of  much  importiuic«i  in  a  scientific  point  of 
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view,  and  they  subsequently  furnishtxl  the  means  by  which  magneto- 
electriciU^,  the  phenomena  of  dia-raagnetisiiij  and  the  magnetic  effects 
in  polari/xnl  liglit  were  discovered*  They  gave  rise  to  the  various 
forms  of  eleetro-magnetic  mactiines  which  have  exerciseil  the  inge- 
nuity of  inventors  in  every  part  of  the  w^orld,  and  were  of  inunediate 
Ipplit^bility  in  the  introduction  of  the  magnet  to  tel^raphie  pur- 
fposes.  Neither  the  eh*<^tro*magnet  of  SturgtK>n  nor  any  ek^^tro- 
magnet  ever  made  previous  to  my  investigationB  was  applicable  to 
tnmsraitting  pciwor  to  a  distunt^e.'* 

Henry  however  was  not  satisfied  with  the  mere  statement  that 
his  discovery  was  *Mirectly  applicable  to  Mr*  Barlow  b  project  of 
forming  an  ele^ti^o-magnetic  telegraph;*'  he  actually  constructed  an 
elet*tro-magnetie  telegraph.  Sometime  during  the  year  1831,  **I 
arrangtHl/'jsays  he,  *^  around  one  of  the  upper  roomys  of  the  Albany 
Academy  a  wire  of  more  than  a  mile  ui  length,  through  which  I 
rwas  enabled  to  make  signals  by  sounding  a  IjcIL  The  mechanical 
Qgejiient  for  eflecting  this  object  was  simply  a  steel  bar,  ijerma- 
nently  magnetized,  of  alwut  ten  inches  in  length,  supported  on  a 
pivot,  and  j)laced  with  its  north  end  between  the  two  arms  of  a 
horse-shoe  magnet.  When  the  latter  ^^as  excited  by  the  currcnit,  the 
end  of  the  bar  thus  placet!  x^^as  attracrted  by  one  arm  of  the  horse-shoe 
and  rcixjlknl  by  the  other,  and  wtm  thus  cfiused  to  move  in  a  hori- 
zontal plane  and  it8  further  end  to  strike  a  lx-11  suitably  adjusted,'* 

ThiB  wsis  the  first  electro-magnetic  telegraph  which  had  worked 
through  so  gre:it  a  length  of  wire  ]  it  was  the  first  electro-magnetic 
telegraph  in  which  an  electro-magnet  had  worketi  successfully;  it 
was  the  first  *\sounding''  electro-magnetic  telegraph. 

On  this  occasion  we  have  not  the  time  to  enter  into  a  diseussion 
of  the  relative  partn  f>layed  by  Ilt^nrv  and  Morse  in  the  invention  of 
the  electro-magnetic  tckgrajih ;  nr>r  do  I  think  such  a  course  ncces- 
sary,  Henry *s  own  words  as  given  in  his  "Statement  in  relation 
to  the  history  of  the  ekH»{ro- magnetic  telegraph,"  and  published  by 
ihe  Kegeuts  of  the  Smithsijuian  Institution  in  1857,  give  all  that  ia 
require*!  to  a  juist  understanding  of  the  relations  of  these  two  dis- 
tinguished men  t^i  this  invention. 

**The  principles/'  says  Hctny,  (referring  to  his  discoveries  in 
electro-magnetism  of  which  1  have  just  given  an  account,)  **I  had 
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developed  were  applietl  by  Dr.  Gale  to  render  Morse's  macliiue 
effective  at  a  distance/*  This  statement  seems  to  me  to  be  as  dire<:t, 
as  clear,  as  truthful,  and  tis  comprehensive  as  one  can  desire.  They 
are  Henry ^s  own  woi'ds,  and  we  all  receive  thejn  as  entirely  satis- 
factory, **The  principles  I  hml  develo|>ed  were  ai>plie<l  by  Dr. 
Gale  to  render  Morse's  machine  eflfective  at  a  distance*"  Obeerxe, 
Henry  does  not  claim  to  have  had  any  part  in  rendering  Morsels 
macliine  effective  when  near  the  batter}';  no,  because  that  was  the 
condition  of  the  machine  before  Morse  called  in  the  ossistanoe  of 
Dr.  Gale  in  the  winter  of  1836—^37;  but  Henry  does  claim  this: 
by  hid  discoveries  to  have  given  Dr.  Gale  the  principles  whicli  Dr, 
Gale  applied  to  Monk's  machine  and  rendered  it  effective  at  a  diM- 
tance;  nor  does  Henry  claim  Morse's  ingenious  marking  machine — 
a  lever,  one  of  whose  ends  is  attractx:'d  by  the  elec*tro-magnet  against 
an  opposing  spring,  while  the  other  cud  of  the  lever  makes  a  mark 
on  a  moving  surface.  Nor  does  Henry  claim  any  of  the  otber 
ingenious  mechanical  combinations  invented  by  Morse.  Henry's 
elaini  is  the  claim  of  a  discoverer  not  of  an  inventor;  for  he  says; 
"  The  principks  I  had  developed  were  applietl  by  Dr.  Gale  to  render 
Morsels  instrument  eilcetive  at  a  distant  Hi.*' 

Henry  does  not  claim  tJiat  his  own  telegraphic  machine  (which 
was  undoubtcilly  an  original  invention)  had  been  appropriated  by 
Mr.  Morse ;  certiiinly  notj  because  it  is  an  entii'ely  different  inven- 
tion. And  here  let  me  call  your  attention  to  an  important  fact,  viz: 
Neither  Henry  nor  Morse  could  lay  claim  to  having  originated  the 
idea  of  causing  a  voltaic  current  to  profUice  electro-magnetic  actions 
at  a  distance ;  yet  the  majority  of  persons,  who  have  not  examined 
into  the  history  of  telegrapliy,  think  tliat  tliis  is  the  very  point  at 
issue  between  Henry  and  Morse. 

Finally,  I  will  take  the  liberty  of  remarking  that  had  Henry 
taken  out  a  patent  in  which  he  claimed  as  his  invention  an  electro- 
magnet formed  of  two  or  more  layers  of  insulakd  wire^  Morse's  patent 
would  not  have  Ixiien  so  valuable,  Reraeml>er,  I  si>eak  not  of  the 
merit  of  the  inveution^  but  of  the  merit  of  the  patent;  for  tlie 
invention,  so  far  as  Morse  is  concerned,  would  have  remained  tlie 
Bame,  because  one  essential  part  of  a  Slorse  telcf^raph  is  Henrj's 
intensity  magnet,  and  certainly  Morse  ue\'er  invented  that. 
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Let  us  (muse  here  awhile  from  following  Henry  in  his  f/areer  of 
discoverer  and  examine  a  little  more  curiously  into  what  he  has  just 
done.  I  Siiid^  in  the  be^^inning  of  this  discourse,  that  to  judge 
rightly  of  a  discoverer's  achievements  we  should  view  them  in  the 
light  of  the  knowledge  of  his  time.  What  was  that  knowledge? 
I  have  already  sketclietl  it  sufficiently  to  show  how  nuicli  Henry 
was  indebted  to  knowledge  then  existin^ij,  at  least  in  80  far  as  he  was 
guided  thereby  in  his  work.  In  this  liglit  his  achievements  appear 
indeed  remarkable,  and  as  admirable  as  those  of  any  philosopher  of 

^  his  time, 

f  Sinmltaneously  with  Henry's  first  publication  in  1827,  on  the 
improvement  of  electru-raagnetic  apparatus  by  inei'easing  the  length 
of  the  galvanic  conductor  and  the  nnml3er  of  its  coils,  Ohm  published 
at  Berlin,  his  raatliematic^iU  law  of  galvanic  circuits,  in  a  iMHjk  entitled 

H  Galvanisch^  Kette^  mathematisch  bearbeiieL  This  publication  was 
not  only  rcoeivcil  with  indifference,  but  almost  witlj  tvintempt  by  his 
countrymen.  Professor  H,  W.  Dkvc,  of  Berlin,  sfivs  that  **In  tlie 
Berlin  Ja.hr bucher  fur  whseimdiafUldie  KHtlky  Ohm*a  theory  was 
named  a  web  of  naked  fancies^  which  am  never  find  the  semblance  of 
support  from  even  the  most  superficial  ol^servatiou  of  facts ;  '  he  who 
looks  on  the  world/  prot^tids  the  writer,  'with  the  eye  of  reverence 
must  turn  aside  from  this  b(X>k  as  the  result  of  an  incurable  delusion, 
whose  sole  ctFort  is  to  detract  from  the  dignity  of  nature/" 

llemy  s  resrearehes  were  i>ase<l  avowe^Hy  on  a  though tiul  study 
of  the  work  and  theory  of  Ampere  in  1820-'2I,  and  of  the  galvan- 
ometer of  Schvveigger,  (of  the  same  date,)  as  applicable  to  the  electro- 
magnet of  Sturgeou  in   LS25  ;  and  his  series  of  ingenious  expcri- 

■  ments  during  the  years  1828-'30,  were  then  completed  by  the  full 
anuouiicement  of  Ins  discoveries,  January  1,  1H31,     At  that  time, 

I  no  writer  or  physicist  appears  to  have  bad  any  just  (XJnceptioii  of 
the  consequences  flowing  from  Ohm's  announcement, — particularly 
of  that  most  imp)rtant  deduction,  viz :  that  the  interpokr  resist- 
ance sbonld  equal  the  internal  resistance  of  the  battery^  in  order  to 
obtain  the  maxima  of  electro-magnetic  effects.  This  thcHDry  or 
IfgR  of  Ohm, — utterly  neglected  at  honie^^ — ^  unknown  to  Wheat- 
stone,  to  Faraday,  or  to  Roget, —  could  hardly  make  its  wayabroiid 
in  the  garb  of  a  foreign  tongue,  and  reach  ileury  in  Albany*     Henry 
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'.•ould  not  read  (.Terraaiij  and  Ohm^s  papers  were  first  published  in 
English  in  Taylors Scieniifw  Memoirs,  vol.  ii,  Ijondon^  1841.  From 
the  very  manner  in  which  Henry  worked  at  his  problemg  and 
view^ed  the  resnlts  of  his  experimenting  it  is  evident  that,  at  that 
date,  he  had  no  knowle<ige  of  Ohm's  law ;  otherwise,  he  would  not 
have  been  so  asttjnished  at  the  results  when  his  "intensity  magnet^' 
was  connected  with  his  "intensity  battery/* 

Henry,  now  in  pfjssession  of  the  powerful  magnets  of  his  own 
creation,  turned  his  thoughts  to  the  uses  to  which  he  might  put 
these  instruments  as  aids  in  making  other  discoveries^  He  began 
with  work  on  a  problem  which  had  baffled  many  able  men  before 
him.  He  trietl  to  do  the  reverse  of  what  he  had  already  done.  He 
had  made  his  great  magnet  by  the  action  of  the  electric  current,  he 
now  trie<I  to  obtain  an  electric  current  from  the  magnetism  of  his 
great  magnet, — and  he  succeeded* 

It  is  not  generally  known  or  appreciated  that  Henry  and  Faraday 
independently  discovcrctl  the  means  of  producing  the  electric  current 
and  the  electric  spark  from  a  magnet*  Tyndall,  in  speaking  of  this 
great  discovery  *)f  Faraday's,  says :  ^'I  cannot  help  think ix»g  while 
I  dwell  upon  them  that  this  discovery  of  magnet^i-electricity  is  the 
greatest  experimental  result  ever  obtained  by  an  investigator.  It 
is  the  Mont  Blanc  of  Faraday^s  own  achievements.  He  always 
worked  at  great  elevations,  but  higher  tlian  this  he  never  subse- 
quently attaineiL" 

The  history  of  Henry's  connection  with  this  notable  discovery  is, 
I  think,  best  given  in  Henry^s  own  words,  which  I  take  from 
SilliTnariA  Journal  of  July,  1832.  Referring  to  Faraday's  discov- 
ery, he  says:  **Xo  detail  is  given  of  the  experiments,  and  it  is 
somewhat  surprising  that  results  so  interesting,  and  which  certainly 
form  a  new  era  in  the  Instory  of  electricity  and  magnetism,  should 
not  have  been  more  fully  described  before  this  time  in  some  of  the 
Englisli  publii^tions.  The  only  mention  I  have  found  of  them  is 
the  following  short  acajunt  from  the  Annals  of  Philosophy  for  April, 
under  the  hea*l  of  Proceedings  of  the  Royal  Institution:  'Feb.  17. 
Mr.  Faraday  gave  an  account  of  the  first  two  parts  of  his  researches 
in  electricity,  namely,  volta-elcctric  induction  and  magneto-electric 
induction.     -     -     -     If  a  wire,  connected  at  both  extremities  with 
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a  galvatiometer,  bu  coiled  in  the  form  of  a  helix  around  a  magnet, 
no  current  of  electricity  takes  place  in  it.  This  is  an  experiment 
which  ba^  liieen  made  bj  various  persons  hundreds  of  times,  in  the 
hope  of  evolving  electricih^  from  magnetism.  But  if  tlic  magnet 
be  withdrawn  from  or  introduced  into  such  a  helix,  a  current  of 
electricity  is  produced  wkiie  the  magnet  is  in  molimi^  and  is  rendei'ed 
evident  by  the  deflection  of  the  galvanometer.  If  a  single  wire  l>e 
passed  by  a  magnetic  pole  a  current  of  elei^tricity  is  induced  through 
it  which  can  be  rendered  sensible,'     [Hcnrv  continues  :] 

"Before  having  any  knowledge  of  tlic  method  given  in  the  above 
account*  I  had  succeeded  in  prfxlucingelcctriL^l  cffw-ts  in  the  follow- 
ing manner,  which  differs  from  that  developed  by  Mr,  Faraday,  and 
which  appears  t^  mc  to  develop  some  new  and  interesting  facts :  A 
piece  of  copjK^r  wire  aljout  thirty  feet  long,  and  cuvered  with  elastic 
varnish,  was  closely  coiletl  around  the  middle  of  the  soft-iron  arma- 
ture of  the  galvanic  magnet  descril>ed  in  voL  xix  of  the  American 
Journal  of  Science,  and  which,  when  excited,  will  readily  sustain 
between  six  hundred  and  seven  hundred  pounds.  The  wire  was 
wound  upon  itself  so  as  to  occupy  only  about  one  inch  of  the  length 
of  the  armature,  which  is  seven  inches  in  alL  The  armature  thus 
furnished  with  the  wire  was  placed  in  its  proper  position  across  the 
ends  of  the  galvanic  magnet,  and  there  fastened  so  that  no  motion 
could  take  place.  The  two  projecting  ends  of  the  helix  w^cre  dipped 
into  two  cu(>8  of  mercury,  and  tht^e  connected  with  a  distant  galva- 
nometer by  means  of  two  copper  wires  each  about  forty  feet  long. 
This  arrangement  being  complet(xl,  I  stationed  myself  near  the  gal- 
vanometer^  and  directed  an  assi^tImt  at  a  given  word  to  immerse 
snddenly  in  a  vessel  of  dilute  acid  the  galvanic  lattery  attaf*hed  to 
the  magnet*  At  the  instant  of  immersion  the  north  end  of  the 
needle  was  deflected  *10^  to  the  west,  indicating  a  current  of  elec- 
tricity from  tlie  helix  surrounding  the  armature.  The  effect  how- 
ever appearetl  only  as  a  single  impulse,  for  the  needle,  after  a  few 
oscillations,  resumed  its  foimer  undisturbed  position  in  the  magnetic 
meridian,  although  the  galvanic  action  of  the  battery,  and  conse- 
quently the  magnetic  power,  still  continued.  I  was  however  much 
surprised  to  see  the  needle  suddenly  deflected  from  a  state  of  rest  to 
about  20^  to  the  east,  or  in  a  contrary  direction,  when  the  battery 
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was  yritbdrawn  froca  the  acid|  and  agmn  deflected  to  the  west  when 
it  was  re-immereei  This  operation  waa  repeited  many  times  in  sue- 
cesBion,  and  uniformlj  with  the  same  result^  the  armature  the  whole 
time  remaining  immovably  attached  to  the  poles  of  the  magnet^  no 
motion  being  required  to  produce  the  effect^  aa  it  appeared  to  take 
place  only  in  consequence  of  the  instantaneous  development  of  the 
magnetic  action  in  one  and  the  sudden  cessation  of  it  in  the  other* 
-  -  -  From  the  foregoing  facts  it  appears  that  a  current  of 
electricity  is  produced  for  an  instant  in  a  helix  of  copper  wire  sur- 
rounding a  piece  of  soft  iron  whenever  magnetism  is  induced  in  the 
iron;  and  a  current  in  an  opposite  direction  when  the  niagnetio 
action  ceases;  also  tliat  an  instantaneous  current  in  one  or  theotiier 
direction  accompanies  every  change  in  the  magnetic  int^isity  of  the 
iron." 

I  will  now  give  Henry^s  aoooont  of  the  experiment  by  which  he 
obtained  a  spark  from  the  magneto-electric  current — certainly  the 
first  flash  of  a  magneto-electric  current  ever  seen  in  this  country: 
**The  poles  of  the  magnet,*'  says  Henry,  **  were  connected  by  a  single 
rod  of  iron  bent  into  the  form  of  a  horse-shoe,  and  its  extremities 
filwl  perfectly  flat  so  as  to  come  in  perfei*t  c<intact  with  the  faces  of 
the  poJes:  around  the  middle  of  the  arch  of  this  horse-shoe  two 
strands  of  copper  w4re  were  tightly  coiled,  one  over  the  other.  A 
current  from  one  of  these  helices  deflected  the  needle  one  hundred 
degrees,  and  when  both  were  used,  the  needle  was  deflec»ted  with  such 
force  as  to  make  a  complete  circuit.  But  tlie  mo&t  surprising  eSed 
was  produced  when  instead  of  paissing  the  current  through  the  long 
wires  to  the  galvanometer,  the  opposite  ends  of  the  helices  wei-e  held 
nearly  in  oontac^t  with  each  other  and  the  magnet  suddenly  excited : 
in  this  case  a  small  but  vivid  spark  was  seen  to  pass  between  the 
ends  of  the  wires,  and  tliis  effect  was  repeated  as  often  as  the  state 
of  intensity  of  the  magnet  was  changed.  -  -  -  It  appears 
from  the  May  number  of  the  Annals  of  Philosophy,  that  I  have 
been  anticipated  in  this  experiment  of  drawinji  sparks  from  the 
magnet  by  ilr,  James  D.  Forbes,  of  Edinburgh,  who  obtained  a 
spark  on  tlie  30th  of  March,  ray  experiments  lacing  made  during  the 
last  two  weeks  of  June.  A  simple  notification  of  his  result  is  given^ 
without  any  account  of  the  experiment,  which  is  reserved   for  a 
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comnvanication  to  the  Royal  Societj'  of  Edinburgh.  My  result  is 
therefore  entirely  iodependent  of  bis,  and  was  uiidoubt4?clly  obtained 
by  a  different  proec^^s.'' 

A  few  words  now  will  place  Henry  in  his  proper  and  just  relation 
to  these  imi>ortant  dis*?overies.  We  have  seen  that  all  the  infornia* 
tion  he  had  received  about  Faraday's  dist*overy  was  the  aci^ount  of 
Faraday's  production  of  magneto-electricity  by  the  sudden  insertJon 
of  a  magnet  into  a  helix  and  by  it8  tiudden  withdrawal  therefrom. 
This  is  tlie  experiment  descTil>ed  in  section  No,  39  of  Faraday's 
pape r  of  Xo vera ber,  1831.  Hen  i Vs  ex perimen t  is  en ti rel y  d i ffei*en t , 
and  certainly  was  entirely  original  with  him,  but  it  is  essentiiilly 
Faraday's  exi>eriment  descril>ed  in  sections  27,  28,  29,  30  and  31  of 
the  same  paper,  and  is  the  tirst  in  the  order  of  those  whieli  FiU'aday 
gives  of  his  various  methods  of  evolving  electricity  from  magnetism. 
Of  this  experiment  Henry  had  no  knowledge  when  he  obtaineil  ihe 
elei^tric  current  frmii  the  magnet,  no  more  than  he  had  of  the  other 
estperimcnt  in  which  Faraday  moved  a  permanent  steel  magnet  in  a 
helix.  Thus  it  clearly  appears  that  thrnigh  Henry  cannot  be  |»laced 
on  rc^'ord  as  the  fird  di^overer  of  the  raagneto-eleetrie  current,  yet 
it  can  be  claimed  that  he  stands  alone  as  its  second  independent 
dis<x>verer. 

As  to  the  production  of  the  electric  spark  from  the  magncto- 
ele<?tric  current,  both  Henry  and  Forbes  were  anticipated  by  Faraday, 
who  describes  an  experiment,  ^vhich  in  all  essentials  is  the  same  as 
Henry's,  in  section  No,  32  of  the  same  pajver  of  Novemlier,  1831* 

T  may  have  been  somewhat  tedious  in  these  long  quntations  and 
minute  narrations  of  dates,  but  my  object  is  to  place  Henry  before 
you  as  a  dis(X>verer  and  make  you  appreciate  him,  and  that  justly; — 
not  to  ask  too  much  for  him,  lor  tliat  \vonld  injure  iiis  fair  name. 

Henry's  next  discovery  was  that  of  the  induction  of  a  current  on 
itself,  or  of  the  *' extra  current,"  as  it  is  sometimes  called.  Here 
he  hail  the  good  luck  to  anticifiiate  Faniday  hy  nearly  two  years  and 
a  half  in  the  oliservation  of  the  fundamental  factK  of  this  diseo%^ery, 
Henry  jmblishing  bis  olxservations  in  July,  1832,  while  Faraday's 
fii-st  appear  in  the  Fhilasophieal  IMagajj^ine  for  November,  1834, 
Therefore,  to  Henry  should  l>e  given  the  honor  of  having  made  the 
first  observations  of  these  phenomena ;  but  not  in  opposition  to  any 
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claim  set  uj)  for  Faraday,  because  Fiirwlaj  expressly  states  in  his 
paper  read  before  the  Royal  Society  on  January  29,  1835,  that 
'*  The  inquiry  an)se  out  of  a  faet  communicated  to  me  by  Mr.  Jenkin, 
which  is  as  follows:  If  an  ordinary  wire  of  short  lengtJi  be  used  as 
the  medium  of  oommuni^'ation  l^etween  the  two  plates  of  an  elec- 
trorootor  consisting  of  a  single  pair  of  me&k,  no  man;igement  will 
enable  the  experimenter  t4>  oV>tain  an  electric  shock  from  this  wire; 
hut  if  the  wire  which  surrounds  an  elei*trt>-mj^et  be  used^  a  shock 
is  felt  each  time  the  contact  witli  the  electro-motor  is  broken,  provid©! 
the  ends  of  the  wire  be  gnisped  one  in  each  hand.'*  Notwithstand- 
ing this  explicit  statement  of  Faraday's,  neither  to  Henry  nor  to 
Jenkin  is  generally  accorded  the  credit  for  the  original  observations, 
but  it  is  given  to  Faraday*  This  is  aticounted  for  by  the  fact  tlmt 
although  Henry  had  tlie  good  fortune  to  anticiiiate  otliers  in  the 
observations,  he  had  not  the  leisure  to  follow  up  these  observations 
to  their  full  explanation  till  after  Faraday  had  t^rapletcly  unravelled 
their  nature.  This  was  owing  to  the  removal  of  Henry  to  Princeton 
in  November  of  1 832,  shortly  after  he  had  made  his  few  preliminary 
experiments ;  and  he  did  not  resume  and  finish  this  research  till  1 834  j 
and  in  1835  he  gave  the  results  of  his  work  to  the  Araeric^au  Philo* 
sopliiral  SrK'iety  in  a  pai>er  **On  the  lotluenee  of  a  Spiral  Conductor 
in  Increasing  the  Intensity  of  Electricity  from  a  Galvanic  Arrange- 
ment of  a  Single  Pair,  etc.'^ 

In  1838,  after  Henry's  return  from  his  first  visit  to  Eurojie,  he 
dLsii^ovei-ed  an  entirely  new  class  of  phenomena  in  electrical  induc- 
tion ;  and  as  the  field  was  entirely  his  own  he  entered  into  this  work 
with  gi^at  enthusiasm.  In  these  researches  he  extends  greatly  out 
knowleilge  of  elcctrieal  induction.  He  first  showed  that  an  induced 
current  may  excite  a  second  induced  current  in  a  neighboring  cloeed 
conductor,  and  tliis  last  may  induce  a  third  current  in  another 
neigh b<;jring  eloseil  circuit,  and  so  on.  Thes^  various  inducwl  cur- 
rents Henry  styled  currents  of  the  first,  second,  third,  fourth,  fifth, 
Ac,,  onlers.  He  shows  that  the>*e  currents  alternate  in  their  direc- 
tions in  the  successive  orders, — at  least  when  these  currents  an* 
induced  by  the  discharge  of  a  voltaic  lmtten%  He  investigates  the 
differences  in  the  properties  of  these  currents  aooonling  as  they  flow 
through  conductoi^  fr>rraed  of  few  convolutions  of  low  resistaooe  or 
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iToiigh  niany  con  voliitioas  of  high  resistance.  He  shows  that  plates 
of  metal,  \Yhcn  tlieir  surfaces  are  continuous,  screcD  the  inductive 
action  of  a  current  of  one  order  on  the  sucxieeding  order,  but  that 
when  a  sector  is  cut  out  of  the  metal  plate  the  screening  effect  dis- 
appears. The  same  phenomena  of  induced  currents  of  different 
orders  he  tracks  through  the  inductive  actions  of  the  discharge  of 
the  Ley  den  jar  and  of  the  onlinary  frictional  ele<*trical  machine  in 
tlie  most  skillful  manner^  and  shows  in  what  tht-so  phenomena  difler 
from  those  producetl  by  the  indnctive  actions  of  the  discharges  of 
the  voltaic  hattery. 

In  the  time  allotted  us  it  is  impossible  to  give  even  the  most  con- 
cise aFjstract  of  thtjtse  l>eautifnl  investigations*  TJicy  are  however 
known  to  you  all.  They  form  part  of  the  doctrine  of  modem  physics. 
These  researches  into  the  nature  and  laws  of  the  induced  currents 
of  different  orders  arc  the  most  finished  of  Henry's  works  and  will 
ever  be  regartied  as  models  of  careful  and  thorough  scientific  work, 

We  here  leave  Henry's  researches  in  electricity  w*ith  the  regret 
that  we  have  been  able  only  tc:»  give  but  meagre  and  imi^erfixt 
acx^ounts  of  them ;  and  that  the  wx^sion  does  not  permit  me  to 
mention  even  by  tlieir  titles  several  of  his  investigations  in  this 
department  of  knowledge, 

Henrj^  had  a  ve^>^atile  mind,  and  did  not  confine  his  attention  to 
the  study  of  electricity.  His  genius  has  adorned  all  departments 
of  Physics,  His  rc^searches  in  molecular  physics,  though  not  exten- 
sive, are  remarkable.  Here  his  fertile  suggestions  and  original 
methods  of  research  have  instigated  otiiers  to  follow  out  the  paths 
which  he  lias  pointed  out. 

In  1839  Henry  made  a  very  curious  discovery  as  to  the  permea- 
bility of  k^  to  mercury.  Ho  permeable  indeed  is  this  metal  to  the 
fluid  that  he  found  mercury  would  ascend  a  lead  wnre  to  the  height  of 
a  yard  in  a  few  days.  He  e\'en  made  what  might  be  called,  so  far 
as  their  forms  are  i-onwrne^b  Byfihons  of  lead  which  would  nearly 
empty  a  vf.»ssel  of  mercury  by  gnidnally  drawing  the  fluid  over  its 
sides,  Subsequently,  in  1845,  with  the  assistance  of  Mr.  Cornelius, 
of  Philadelphia,  he  suerjeeded  in  showing  that  copj>er  when  heat£*d 
to  the  melting  point  of  silver  would  absorb  the  latter  metal.  This 
he  distinctly  proved  by  subsequently  dissolving  off  tin*  surface  of 
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the  copper  plate  with  zine  chloride,  when  the  absorbed  silver  made 
its  appearance,  having  penetniteil  to  a  slight  distiinee  into  the  copper. 

In  1844  Henry  is  again  at  work  in  molecular  physics,  investigate 
iiig  the  nature  of  the  forces  aetinp:  in  liquid  films.  This  investi- 
gation was  duly  valued  by  Plateau,  who  has  given  us  hift  lieautiful 
researclies  into  the  conditions  of  et|uilibrium  of  polyhedra  with 
surfaces  formed  of  films  of  water,  and  Plateau  chided  Henry  for 
having  neglected  to  investigate  further  into  phenomena  which  he 
was  the  first  to  di.seover.  Of  Henry's  work  in  this  dii'eetion  there 
only  remains  the  record  of  a  scanty  verlml  communication  which  he 
he  made  to  the  American  Plulosi>phical  Society  in  1844.  Fri>m 
this  I  make  following  aljstract:  **The  passage  of  a  body  fn^m  a 
solid  to  a  liquid  state  is  genemlly  attributed  to  the  neutralization 
of  the  attmetion  of  cohesion  by  the  repulsion  of  the  inereasal 
quantity  of  heat;  the  liquid  l>eing  su|i[x^scd  to  retain  a  small  por- 
tion of  its  original  attraction,  which  is  shown  by  the  force  neceasary 
to  separate  a  surface  of  water  from  water,^ — in  the  well-known 
experiment  of  a  plate  susjx^nded  from  a  scale  beam  over  a  vessel  of 
the  liquid.  It  is  however  more  in  accordance  with  all  the  phe- 
nomena of  cohesion  to  suppose,  instead  of  tlie  attraction  of  the 
liquid  l>eing  neutralized  by  the  heat,  that  the  eflTeet  of  this  agent  is 
merely  to  neutral  ize  the  polarity  of  the  molecules  so  as  to  give 
them  perfect  freedom  of  motion  around  every  imaginable  axis. 
The  small  amonnt  of  c<jhesion,  (52  grains  to  the  square  inch,)  ex- 
hibite«J  in  the  foregoing  experiment,  is  due,  according  to  the  theory 
of  rapillnrity  of  Young  and  Poisson,  to  the  tension  of  the  exterior 
film  of  the  surface  of  water  dmwn  up  by  the  elevation  of  the 
plate.  Tills  film  gives  way  fii*st,  and  the  strain  is  thrown  on  an 
inner  film,  which,  in  turn  is  ruptured ;  and  so  on  until  tJje  plate  is 
entirely  separate*!;  the  whole  effect  being  similar  to  tearing  the 
water  apart  atom  by  atom. 

*^  Reflecting  on  the  subject,  the  author  hos  thought  tliat  a  more 
correct  idea  of  the  magnitude  of  the  molecular  attraction  might  be 
obtained  by  studying  the  tenacity  of  a  more  viscid  liquid  tlian 
water.  'For  this  pur|>ase  he  had  recourse  to  soap- water,  and 
attempted  to  measure  the  tenacity  of  this  liquid  by  meoos  of 
weighing  the  quantit^^  of  water  which  adhered  to  a  bubble  of  this 
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■e  just  before  it  burst,  and  by  detc^rraiDiDg  the  thickness  of 
the  film  fnrm  an  observation  of  the  color  it  exhibited  in  eoniparison 
with  Newton ^9  scale  of  thin  plates.  Although  experiments  of  this 
kind  eould  only  furnish  approximate  results^  yet  they  show  that  the 

•  molccuiar  attraction  of  water  for  M'ater  instead  of  being  only  about 
62  grains  to  the  square  inch,  is  really  several  hundret)  pounds,  and 
is  probably  equal  to  that  of  the  attraction  of  ice  for  ice.  The 
effect  of  dissolving  the  soap  in  the  water  is  not»  as  might  at  first 
appear,  to  inexease  the  molecular  attraction,  but  to  diminish  the 
mobility  of  the  molecules  and  thus  render  the  liquid  more  viscid. 

"Afx*ording  to  the  theory  of  Young  and  Poisson,  many  of  the 

phenomena  of  liquid  cohesion,  and  all  those  of  capillarity,  are  due 

Bto  a  contractile  force  existing  at  the  free  surface  of  the  liquid,  and 

•     which  tends  in  all  cases  to  urge  the  liquid  in  the  diref,'tion  of  the 

radius  of  curvature  towards  the  centre^  with  a  force  inversely  as  the 

radius. 

"Accortling  to  this  theory  the  spherical  form  of  a  dew-drop  is 
nat  the  effect  of  the  attraction  of  each  molecule  of  the  water  on 
any  other,  as  in  the  action  of  gravit^ition  in  protlucing  the  globular 
form  of  the  planets,  (since  the  attraction  of  cohesion  only  extends 
to  an  inappreciable  distance,)  but  is  due  to  the  contractile  force 
which  tends  constantly  to  enclose  the  given  quantity  of  water  within 
the  smallest  surface,  namely  that  of  a  sphere.  The  author  finds  a 
contractile  force  similar  to  that  assumed  by  this  theory,  in  the  sur- 
face of  the  soap-bubble;  indeed,  the  bubble  may  bc^  considered  a 
drop  of  water  with  the  internal  liquid  removed  and  its  place  sup- 
plied by  air,  The  spherical  form  in  the  two  cas^^s  is  produced  by 
the  operations  of  the  same  cause.  The  contractile  force  in  the  sur- 
face of  tlie  bubble  is  easily  shown  by  blowing  a  large  bubble  on 
the  end  of  a  wiile  tube — say  an  inch  in  diameter;  as  soon  as  the 
mouth  is  removed  the  bubble  will  he  seen  to  diminish  rapidly^  and 
at  the  same  time  quite  a  forcible  current  of  air  will  be  blown 
through  the  tube  against  the  face.     This  effect  is  not  due  to  the 

•ascent  of  the  heated  air  from  the  lungs  with  which  the  bubble  was 
inflated,  for  the  same  effect  is  produced  by  inflating  with  cold  air, 
and  also  when  the  bubble  is  held  perpeodicularly  above  tlie  face, 
that  the  current  is  downward. 
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*'Many  experiments  were  made  to  determiue  the  amount  of  this 
force,  by  blowing  a  bubble  on  tlie  larger  end  of  a  glajss  tube  in  the 
form  of  a  letter  U^and  partially  filled  with  water;  the  contractile 
force  of  the  bubble,  transmitte<l  through  the  enclosed  air,  forced 
down  the  wat^r  in  the  larger  leg  of  the  tube  and  caused  it  to  rise  in 
the  smaller.  The  difference  of  level  observed  by  means  of  a  micro- 
seope  gave  the  force  in  grains  jkt  square  inch,  derived  from  the 
known  pressure  of  a  given  height  of  water.  The  thickness  of  the 
film  of  soap-water  which  formed  the  envelope  of  the  bubble  was 
estimated  as  liefore,  by  the  color  exhihitetl  just  before  bursting.  The 
results  of  these  ejcperimeots  agree  with  those  of  weighing  the  bubble, 
in  giving  a  great  intensity  to  the  molecular  attraction  of  the  liquid; 
equal  at  least  to  several  hundred  pounds  to  the  square  inch.  Sev- 
eral other  methods  were  employed  to  measure  the  tenacity  of  the 
film,  the  general  results  of  which  were  the  same  ;  the  numerical 
detail  of  them  are  reserved  however  until  the  experiments  can  be 
repeated  with  a  more  delicate  balance. 

*'The  comparative  cohesion  of  pure  water  and  soap^water  was 
determine^l  by  the  weight  necessary  to  detach  the  same  plate  from 
each  ;  and  in  all  oises  the  pure  water  \vas  found  to  exhibit  ncmrljr 
double  the  tenacity  of  soap-water.  The  w^ant  of  permanency  in  the 
bubljlo  of  pure  water  is  therefore  not  due  to  feeble  attraction,  but  t» 
the  perfect  mobility  of  the  molecule,  which  causes  the  equilibrium, 
as  in  the  case  of  the  arch,  without  friction  of  parts,  to  be  destroyed 
liy  the  slightest  extraneous  fortxi." 

Another  of  Henry's  investigations  in  molecular  physics,  having 
important  practical  bearings,  should  1»e  more  generally  known  than 
it  is.  Among  his  other  duties  as  clmirman  of  the  United  States 
Light-House  Board  was  the  testing  of  the  various  physical  properties 
of  the  oils  submitteil  to  ttie  Grt^vernment  for  purcliase.  Fluidity 
was  one  of  these  projiCTties  of  which  it  seemed  most  difficult  to  gel 
reliable  ctnoparative  tests.  Henry  discarded  all  the  crude  instru- 
ments and  methods  w^hich  give  results  in  which  the  different  d^rees 
of  fluidity  of  tiie  oils  are  maskt\l  by  their  various  pow*ers  of  ailhcsioD 
to  the  surface  over  which  they  How  during  the  proems  of  testing. 
Henry  very  ingeniously  applied  the  theorem  of  Torricelli,  which 
shows  that  equal  quantities  of  all  liquids — supposing  them  to  be  all 
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alike  in  fluidity— will  in  equal  tiinf^  flow  out  of  an  orifice  in  the 
bottom  of  a  vessel,  Henrj'^  found  that  e(|ual  quantities  of  mercury 
and  water  flowed  out  of  the  vessel  in  equal  times;  but  witli 
different  oils  the  times  of  flow  of  equal  quantities  were  different. 
Thus  the  rapidity  of  flow  of  s^[KTm  oil  exceeded  that  of  lard  oil  in 
the  ratio  of  100  to  167,  I  think  that  tliis  method  of  experimenting 
suggested  ifeelf  to  Henry  about  fifteen  years  ago.  I  rememl>er 
when  he  was  working?  with  this  apptiratus,  ancl  of  his  telling  nie  that 
to  his  surprise  he  found  that  alcohol  was  less  fluid  than  water. 

Henry  always  took  a  deep  interest  in  the  study  of  acoustics.  His 
additioni?  to  this  branch  of  knowledge  were  chiefly  the  result8  of  his 
experiments  in  connection  with  our  system  of  coast  fog-signals.  He 
made  extensive  experiments  on  various  sound-producing  instni- 
ments^  such  as  bells,  caunon,  steam  whistles,  and  steam  reo<l  and 
syren  fog-horns.  He  eventually  decided  in  favor  of  the  latter  as 
the  most  powerful  and  effective  instrument  yet  invented.  He 
determined  that  these  instruments  send  their  sriunds  to  the  grmtest 
distances  when  they  emit  a  note  in  the  treble  part  of  the  musical 
scale.  They  are,  in  fact,  tuned  very  ne^r  to  the  treble  C,  Henry 
also  showed  the  uselessness  of  applying  reflectors  to  these  instru- 
ments. But  his  principal  researches  were  in  the  direction  of 
determining  the  influence  of  various  atmospheric  conditions  on  the 
audibility  and  manner  of  propagation  of  the  sounds  of  the  fog-horns 
on  our  northern  coasts.  The  results  which  he  reached,  though  of 
great  importan*?e,  appear  to  l^ear  a  very  small  relation  to  tlie  great 
amount  of  time  spent  ami  fatigue  and  exjMjsure  endured  in  procuring 
them. 

During  eleven  years  Henrj^did  not  cease  to  labor  most  devotedly 
to  do  all  he  could  to  advance  the  efficiency  of  our  fog-signals  by 
studying  the  action  of  these  instruments  in  all  kinds  of  weather. 
Many  facts  were  collected,  and  vcr}'  puzzling  were  these  to  explain 
by  any  known  laws  pertaining  to  the  propagation  of  sound.  Thus 
it  was  obscr\*ed  that  a  sound  coming  to  the  mariner  against  the 
direction  of  the  wind  would  cease  to  l>e  audible  on  the  deck  of  his 
vessel  J  while  it  continued  to  be  heard  to  a  listener  on  the  mast-head. 
An  observ^ation  made  at  Block  Island  showed  this  fact  in  a  market! 
manner.     The  lens  of  this  light  is  about  200  feet  above  the  beach 
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at  the  base  of  the  cliff  on  which  stands  the  light-hoiifie.  The  wind 
was  blowing  seven  miles  an  hour*  Tire  vessel  sounding  its  steam 
whistle  steamed  away  from  the  light,  going  in  the  direction  towards 
which  the  w^ind  was  blowing*  The  listener  on  the  top  of  the  light- 
house heard  ttie  Bound  four  times  longer  than  the  observer  on  the 
beach  ;  but  when  the  vessel  ran  away  from  the  light-house  against 
the  wundj  the  sound  disapjieared  first  to  tlie  obser\'er  on  the  top  of 
the  light*house. 

It  was  also  observ^ed  that  sometimes  on  approach ing  a  fog-horn 
from  a  distance  the  intensity  of  its  sound  would  gradually  increase, 
then  die  down  quite  rapidly  and  betx)nie  inaudible  through  a  space 
of  from  three  to  four  miles,  and  often  would  not  reappear  till  the 
veesel  was  witliin  a  mile  of  the  fog-horn.  Often  w^hen  the  sound 
came  to  the  listener  against  a  moderate  wind  the  fog-horn  w^ould 
become  inaudible  at  a  distance  of  three  or  four  miles,  w^hile  on  other 
days^  when  the  w^ind  was  going  witli  the  sound,  the  listener  had  to 
sail  away  25  miles  before  the  horn  cease<l  to  be  heard.  Observ'a* 
tions  made  at  Block  Island  and  Point  Judith  showed  this  fact  in 
the  following  manner :  The  distance  l>etween  these  fog-horns  is 
seventeen  miles,  and  the  sound  of  one  can  be  distinctly  heard  at  the 
other  when  tlie  air  is  quiet  and  homogeneous  ;  but  if  the  wind  blows 
from  (>ne  towards  the  other  the  listener  at  the  station  from  which 
the  wind  blows  is  unable  to  hear  tlie  other  horn. 

The  most  remarkable  series  of  Henry's  observations  was  made  at 
Whitehead  Station,  Maine,  situate  on  a  small  islami  about  one  mile 
and  a  half  off  the  coast.  The  vessel  was  approaching  the  station 
from  the  south  and  with  the  wind.  **The  belt  of  silence"  wbs 
reached  and  travci-sed,  and  then  the  sound  reappeared  again.  This 
hap[x^ned  whether  the  vessel  was  steaming  towards  or  away  from 
the  station,  tlie  wind  remaining  all  the  while  southerly.  But  during 
these  observations  on  the  vessel  the  sounds  of  the  steamer's  whistle 
were  heard  without  interruption  at  tlie  station.  Now  the  steamer's 
course  was  directed  to  the  other  side  of  the  station ;  and  steamijig 
away  from  the  fog-horn  and  against  the  wind  the  whistle  at  the 
station  was  constantly  hejird  by  those  on  the  vessel,  but  those  at  the 
station  now^  perceived  the  steamer's  whistle  to  go  into  and  out  of 
*'the  belt  of  silence,*' 
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These  facte  demanded  explanation  ^  and  for  a  lowg  time  remained 
enigmas  to  Henry;  till  one  day  he  met  with  a  short  paper  by  Pro- 
fessor Stokes,  of  Cambridge,  England,  in  the  Proceedings  of  the 
British  Aftsocnation  for  1857, "  in  which  the  effect  of  an  upper  current 
in  deflecting  tlie  wave-surtacc  of  sound  so  as  to  throw  it  down  upon 
the  ear  of  the  auditor,  or  directing  it  up  wan!  far  above  his  head, 
is  fully  explained/'  In  the  Report  of  the  Light-Honse  Board  for 
1874  Henry  says:  *'The  explanation,  [of  these  phcnomenaj]  as 
suggested  by  the  hypothesis  of  Professor  Stokes,  is  foundtnl  on  the 
fact  that  in  the  case  of  a  deep  current  of  air  the  lower  stratum,  or 
that  next  the  earth,  is  more  rctardeil  by  friction  tliun  the  one  imme- 
^  diately  alx)ve,  and  this  again  than  the  one  above  it,  and  S4>  on.  The 
Bfect  of  this  diminution  of  velocity  as  ^e  descend  towards  the 
earth  is,  in  the  aise  of  .sonnd  moving  with  the  current,  to  carry  the 
upper  part  of  the  sound-waves  more  rapidly  forward  than  the  lower 
part,  thiLS  causing  them  to  incline  toward  the  earth,  or  in  other 
words,  to  b>e  thrown  down  upon  the  ear  of  the  observer.  When 
the  sound  is  in  a  contmry  dirc^ction  to  the  current,  an  opposite  effect 
is  produced,^ — the  upper  portion  of  the  sound-waves  is  more  rctanled 
than  the  lower,  which  advancing  more  rapidly  in  eonse<|uence, 
inclines  the  waves  upwartl  and  dii*ect8  them  aliove  the  head  of  the 
observer.  To  render  this  more  clear,  let  us  recti!  1  the  nature  of  a 
beam  of  sound,  in  still  air,  projected  in  a  horizontal  direction.  It 
consists  of  a  stories  of  concentric  waves  perpendicular  to  the  di rela- 
tion of  the  beam,  like  the  palings  of  a  fence.  Now,  if  tlie  upper 
]mrt  of  the  waves  have  a  slightly  greater  velocity  than  the  lower, 
the  beam  will  be  bent  downwanl  in  a  manner  somewhat  analogous 
to  that  of  a  ray  of  light  in  ]iro<'eeding  ironi  a  nirer  to  a  denser 
medium.  The  effect  of  this  deformation  of  the  wave  will  l>e  cumu- 
lative from  the  sound-centre  outward,  and  hence,  altbough  the 
velocity  of  the  wind  may  have  no  i^erceptible  effect  on  the  velix^ity 
of  sound,  yet  this  bending  of  the  wave  being  continuous  throughout 
its  entire  course,  a  marked  effect  must  be  produced,  A  precisely 
similar  effect  will  be  the  n:'sult,  but  perhajis  in  a  considerably 
greater  degree,  in  case  an  upper  current  is  moving  In  an  opposite 
direction  to  the  lower,  when  the  latter  is  adverse  to  the  ifound,  and 
in  this  we  have  a  logical  explanation  of  the  phenomenon  observed 
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by  General  Duane,  in  which  a  fog-signal  is  only  heard  during  the 
occurrence  of  a  northeast  snow-storm.  Certainly  this  phenomenon 
cannot  be  explained  by  any  peculiarity  of  the  atmosphere  as  to 
variability  of  density,  or  of  the  amount  of  vapor  which  it  may 
contain." 

Henry's  services  to  the  Light-House  Board  were  of  great  valne 
to  the  country.  The  fact  that  his  investigations  showed  that  lard 
oil  when  heated  to  about  250*^  Fahrenheit  is  superior  in  fluidity 
and  illuminating  power  to  sperm  oil,  caused  the  substitution  of  the 
former  for  the  latter;  and  thus  was  saved  a  dollar  on  each  gallon 
of  illuminating  material  imrchased.  This  amounted  to  about  one 
hundred  tliousand  dollars  a  year  in  favor  of  the  Grovemnient* 

In  light  and  heat  Henry  made  several  interesting  investigations 
which,  reluctantly,  we  are  oblige<l  to  pass  over.  One  however 
holds  so  important  a  place  in  the  history  of  science  that  it  cannot  be 
omitted  from  any  discourse  which  would  treat  of  Henry  as  a  dis- 
coverer. I  refer  to  his  application  of  the  thermopile  to  the  deter- 
mination of  tixe  distribution  of  heat  on  the  optical  images  of  distant 
objects.  It  occurred  to  Henry  that  images  in  the  foci  of  mirrors 
and  lenses  are  formed  not  alone  by  converging  pencils  of  liffht  coming 
from  correspjoding  points  of  the  objects  placet!  Ix^fore  these  mirrors 
and  lenseSj  Init  that  images  are  also  formed  by  tlie  convei^enee  of 
rays  which  have  no  effect  on  the  optic  nerve,  such  as  the  rays  of 
heat.  Indeed  Henry  looked  upon  the  image  as  having,  on  a  small 
scale,  the  same  distribution  of  pliysical  actions  as  exists  on  the  sur- 
face of  the  large  object,  of  which  this  image  is  the  optical  repro- 
duction* 

He  applied  this  conception  in  a  bold  and  wonderful  experiment; 
which  was  no  other  than  to  study  the  distribution  of  heat  on  tlie 
surface  of  the  sun.  In  1845,  in  company  with  his  brother-in-law, 
Professor  Stephen  Alexander,  he  formed  an  image  of  the  sun  by 
pointing  a  telescope  to  that  body  and  then  drawing  out  the  eye-tube 
of  the  instrument  till  the  solar  image  was  clearly  defined  on  a  screen. 
In  this  screen  was  cut  a  small  aperature,  closed  by  the  surface  of  a 
thermopile.  By  motion  of  the  telescope  any  |mrt  of  the  solar 
image  could  be  brought  on  to  the  surface  of  the  pile.  A  solar  spot 
of  oonsiderable  magnitude  lieing  then  present,  he  brought  it  on  to 
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the  pile  and  noticed  the  araoimt  of  deflection  prodoced  in  the 
needles  of  the  galvanometer  by  the  thermo-electric  current.  Then 
the  ports  of  the  sun'st  image  adjacent  to  the  spot  were  brought  to 
the  thermopile;  and  now  he  observed  a  greater  deflection  in  the 
galvanometer  than  in  the  pre vioas  experiment;  thus  *' clearly  prov- 
ing/* as  he  says,  *Hhat  the  spot  emitted  less  heat  than  the  surround- 
ing parts  of  the  luminous  disc," 

This  new  method  of  research  originated  with  Henry.  It  was 
shown  to  Secchi  while  he  was  in  this  country  as  Professor  in  the 
College  of  Georgetown,  On  his  return  tii  Europe  Secchi  obtained 
no  inconsiderable  repute  by  extending  these  observations — using 
the  methods  of  Henry,  but,  I  fear,  not  giving  sufficient  credit  to 
the  originator  of  them.  But  let  that  pass;  for  the  bread  which 
Henry  cast  upon  the  waters  has  returned  to  our  own  shores — thanks 
to  the  genius  and  perseverance  of  our  colleiigue  Langley. 

Most  rehictantly  do  I  here  desist  from  citing  further  the  works 
of  Henry,  It  is  impossible  to  crowd  into  one  brief  hour  the 
thoughts  which  were  his  oi:cupation  during  more  than  half  a  cen- 
tury. I  have  at  least  endeavored  to  exhibit  before  you  the  more 
important  of  the  labors  of  his  life*  What  shall  we  think  of  them? 
Hurely  they  are  on  as  high  a  plane  as  those  of  any  of  his  contem- 
poraries, and  show  as  much  originality  as  theirs  in  their  conception  — 
as  much  skill  in  their  execution.  Yet  it  lias  been  said  that  Henry 
was  not  a  man  of  genius.  As  I  have  not  been  able  to  find  that  the 
philosophers,  who  have  the  special  charge  of  giving  from  time  to 
time  defmitions  of  genius,  have  been  able  to  come  to  any  satisfactory 
conclusion  among  themselves,  I  will  leave  their  company,  and, 
with  your  lil»erty,  take  my  definition  from  a  l>ook  which,  if  we 
fcftccredit  Thackeray,  is  one  of  the  very  best  novels  ever  written 
in  Englisli.  After  listening  to  this,  you  may  form  your  own 
opinions  as  to  whether  Henry  did  or  did  not  possess  genius:  "By 
genius  I  would  understand  that  power,  or  rather  those  powers  of 
the  mind  which  are  capable  of  penetrating  into  all  things  within 
our  reacli  and  knowledge,  and  of  distinguishing  their  essential 
differences.  These  are  no  other  than  invention  and  judgment:  and 
they  are  both  called  by  the  collective  name  of  genius,  as  they  are  of 
those  gifts  of  nature  which  we  bring  with  us  into  the  world.     Con- 
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oenung  each  of  whidi,  many  seem  to  kave  falka  into  very  great 
eiTors;  for  by  invention^  I  believe,  m  geoerally  understood  a  crea- 
tive faculty,  which  wotild  indeed  prove  most  romanoe  writers  to  have 
the  higher  pretensions  to  it;  whereas  by  invention  is  meant  no  more 
(and  so  the  word  signifies)  than  discovery  or  finding  out;  or,  to 
explain  it  at  lai^,  a  quick  and  sagacious  p€iietiution  into  the  true 
essence  of  all  the  objects  of  our  contemplation.  This>  I  think,  can 
rarely  exist  without  the  concomitancy  of  judgment,  for  how  we  can 
be  said  to  have  discovered  the  true  e^ence  of  two  things,  without 
discerning  their  difference,  seems  to  me  hard  to  conceive.  Now  this 
last  is  the  undisputed  province  of  judgment;  and  yet  some  few  men 
of  wit  have  agreed  with  all  the  dull  fellows  in  the  world,  in  repre- 
senting these  two  to  have  been  seldom  or  never  the  property  of  one 
and  the  same  person." 

I^Iy  own  judgment,  if  of  any  value,  would  rank  the  ability  of 
Henry — I  do  not  say  his  achievements — a  little  below  that  of 
Fai-aday.  Indeed,  their  lives  and  their  manners  of  working  were 
strangely  alike.  Each  born  in  humble  t^Dudition,  without  any  of 
the  adventitious  aids  of  position  or  influence,  was  destined  appa- 
rently to  mechanical  occupation.  Faraday  was  an  apprentice  to  a 
bookbinder.  Henry  served  in  the  same  capacity  under  a  silver- 
smith. Each  started  in  life  with  moral  and  benevolent  habits,  well 
developed  and  healthy  bodies,  quick  and  accurate  perceptions,  calm 
judgment  and  self-reliance  tempered  with  modesty  and  good  man- 
ners,— a  gnorl  ground  surely  in  which  to  plant  the  germs  of  the 
ecieutific  life.  Each  by  innate  force  of  taste  and  intelJeot»  was  im- 
pel lecl  to  the  pursuit  of  knowledge  under  obstacles  which  would 
have  daniped  the  ardor  of  ordinary  3'ouths.  Each,  endowed  with  a 
lively  imagination,  was  in  his  younger  days  fond  of  romance  and  the 
drama;  and,  by  a  singular  similarity  of  accidents,  each  had  his 
attention  turned  to  science  by  a  book  which  chance  threw  in  his 
way*  This  work  in  the  case  of  Faraday  was  "Mrs.  Marcet's  Con- 
versations on  Chemistry  y  and  the  book  which  influenced  Henry's 
career  was  **  Gregory's  Lectures  on  Experimental  Philosophy, 
Astronomy,  and  Chemistry.'^  Of  Mrs.  Marcet's  Ixmk  Faraday  thus 
writes :  **  My  dear  Friend, — Your  subject  interested  me  deeply  every 
way;  for  Mrs.  Marcet  was  a  good  friend  to  me,  as  she  must  have 
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been  to  niany  of  the  liiiman  ruf^,  I  entered  the  shop  of  a  bnok- 
selleraiid  bookbinder  at  tJic  age  of  13,  in  the  year  1804,  reniBuiing 
there  eight  ye*irs^  and  during  the  chief  part  of  the  time  bonn<l  books. 
Now  it  was  in  those  l>ooks,  in  the  hours  after  w^ork,  that  I  foim*!  the 
beginning  of  my  philosophy.  There  were  two  that  ^peeially  helped 
me,  the  * Enryclopoedia  Britannica/  from  which  I  gained  my  first 
notions  of  electricity,  and  Mis*  Marcet*s  ^  CVmversations  on  Chem- 
istr)^^  which  gave  me  my  foundation  in  that  8c*ienc5e^ 

**Do  not  suppose  that  I  was  a  very  deep  thinker,  or  was  marked 
as  a  precocious  person.  I  was  a  lively,  imaginative  person,  and 
could  believe  in  the  'Arabian  Nighti*'  as  easily  as  in  the  *Ency- 
clopcedia**  But  facts  were  important  to  me  and  saved  me.  I 
could  trust  a  fact,  and  always  crces-examined  an  a&sertion.  So 
when  I  questioned  Mrs.  Marcet^s  book  by  such  little  experiments 
BB  I  could  find  means  to  perform,  and  found  it  true  to  the  facts 
as  I  could  understand  them,  I  felt  that  I  had  got  hold  of  an 
anchor  in  chemical  knowledge,  and  clung  fast  to  it.  Thence  my 
deep  veneration  for  Mrs.  Marcc^t — tirst,  ns  one  who  had  conferred 
great  personal  goo<l  and  pleasure  on  me;  and  then  a%  one  able 
to  convey  the  truth  and  principle  of  those  boundless  fields  of 
knowledge  which  concern  natural  things  to  the  young,  untaught, 
and  inquiring  mind. 

"  You  may  imagine  my  delight  when  I  came  to  know  Mrs,  Marcet 
|>er3Sonally;  how  often  I  c^ast  my  thoughts  Ixickwanl,  delighting  to 
connect  the  past  and  present;  how  often,  when  sending  a  paper  to 
her  as  a  thankH^fieriug,  I  thought  of  my  first  instructress,  and  such 
thoughts  will  remain  with  me.*' 

Henry  wrote  on  the  inside  of  the  cover  of  Gregory's  work  the 
following  wonk:  "This  book,  although  by  no  means  a  profound 
work,  ha««,  under  Prfjvidcnce,  exerted  a  remarkable  influence  on  my 
life.  It  accidentally  fell  into  my  hands  when  I  was  alxmt  sixteen 
years  old,  and  was  the  first  book  I  ever  read  with  attention*  It 
oi>ened  to  me  a  new  world  of  tliought  and  enjoyment;  invested 
things  before  almost  unnoticed  with  the  highest  interest;  fixed 
my  mind  on  the  study  of  nature,  and  caused  me  to  resolve  at  the 
time  of  reading  it  that  I  wnokl  immediately  coramenoe  to  devote 
my  life  to  the  acquisition  of  knowlix^lge.  J.  H." 
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Each  of  these  philosophers  worked  with  simple  instruments  mostly 
constructed  by  his  own  handSf  and  by  methods  so  direct  that  he 
appeared  to  have  an  almost  intuitive  perception  into  the  workings 
of  nature ;  and  each  gave  great  care  to  the  composition  of  his  writings. 
Bending  his  discoveries  into  the  world  clothed  in  simple  and  elegant 
English* 

Finally,  each  loved  science  more  than  money,  and  his  Creator 
more  than  either.  ^ 

There  was  sympathy  between  these  men;  and  Henry  loved  to 
dwell  on  the  hours  that  he  and  Bache  Iiad  spent  in  Faraday's  society* 
I  shall  never  forget  Henry's  account  of  his  visit  to  King's  College, 
London,  where  Faraday,  Wheatstone,  Danicll  and  ho  had  met  to  try 
and  evolve  tlie  electric  spark  from  the  thermopile.  Each  in  tnm 
attempted  it  and  failed.  Then  came  Henry's  turn.  He  succeeded; 
calling  in  the  aid  of  his  discover)^  of  the  effect  of  a  long  interpolar 
%vire  wrapped  around  a  piece  of  soft  iron.  Faraday  became  as  wild 
as  a  boy,  and,  jumping  up,  shouted:  "Hurrah  for  the  Yankee 
experiment.'" 

And  Faraday  and  Wheatstone  reciprocated  the  high  estimation 
in  which  Flenry  held  them.  During  a  visit  to  England,  not  long 
before  Wheatstone's  death,  he  told  me  that  Faraday  and  he  had, 
after  Henry^s  classical  investigation  of  the  inducetl  currents  of  dif- 
ferent orders,  written  a  joint  letter  to  the  Council  of  the  Royal 
Society,  urging  that  the  Copley  medal,  that  laurel  wreath  of 
science,  should  l>e  bestowed  on  Henry.  On  further  consultation 
with  members  of  the  Council  it  was  decided  to  defer  the  honor  till 
it  would  come  with  greater  6clat,  when  Henry  had  continued  further 
his  researches  in  electricity.  Henry's  removal  to  Washington  inter- 
rupted these  investigations.  Wheatstone  promised  to  give  me  this 
letter,  to  convey  to  Henry  as  an  evidence  of  the  high  appreciation 
which  Famduy  and  he  had  for  his  genius  j  but  Wheatstone^s  untimely 
death  prevented  tliis. 

Both  Fanulay  and  Henry  gave  much  thought  to  the  philosophy 
of  education,  and  in  the  main  their  ideiis  agrce<l.  I  may,  in  this 
connection,  l>e  excused  for  rciiding  abstracts  from  a  letter  from  Henr>' 
soon  after  he  had  received  the  news  that  I  had  given  my  son  his 
name.     He  says — what  maybe  news  to  the  most  of  you:  **I  did 
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not  object  to  Henry  as  a  first  name;  althoogh  I  have  been  sorry 
that  my  gnindiather,  in  ccuning  from  Scotland  to  this  CH>untry, 
substituted  it  for  Hendrie,  a  much  less  eomrnonj  and  therefore  more 
di^Htinctive  name/'  He  then  prf)eeeds:  *^  I  hope  tliat  both  his  body 
and  his  mind  will  lie  so  devclopetl  by  proper  training  and  instruc- 
tion that  he  may  become  an  efficient,  wise,  and  gocxl  man.  I  say 
efficient  and  wise,  bet^ause  these  two  characteristics  are  not  always 
united  in  the  same  i>erson.  Indeed,  mtist  of  the  inefficiency  of  the 
world  is  doe  to  their  separation;  wisdom  may  know  what  ought  to 
be  done,  but  it  refiiiircs  the  aid  of  efficienev  to  accomplish  the 
desired  object.  I  hope  that  in  the  eiitimtion  of  your  son  due  atten- 
tion may  not  only  be  given  to  the  proper  development  of  both  th^e 
faculties,  but  also  that  they  will  be  cultivated  in  the  order  of  nature: 
that  is,  doing  before  thinking;  art  before  science*  By  invert- 
ing this  order  much  injury  is  frequently  done  to  a  child,  especially 
in  the  case  of  the  only  son  of  a  widowed  mother,  in  whicli  a  preco- 
cious Ijoy  V>ecomes  an  iitsignifieant  man.  On  examination,  in  such  a 
case,  it  w^ll  be  generally  found  that  the  boy  has  never  been  drillal 
into  expertness  in  the  art  of  language,  of  arithmetic,  or  of  spelling, 
of  attention,  {x-reeverance,  and  order,  or  in  other  words,  of  the  habits 
of  an  active  and  efficient  life.'^ 

Henry  was  a  man  of  extensive  reading,  and  often  surprised  his 
friends  by  the  extent  and  accuracy  of  his  information,  and  by  the 
original  manner  in  which  he  brought  his  knowledge  before  them. 
Not  only  was  he  w^ell  versed  in  tliose  subjects  in  w^hich  one  might 
naturally  suppose  him  proficient,  but  in  departments  of  knowledge 
entirely  distinct  from  that  in  which  he  gained  his  reputation  as  an 
original  thinker.  Although  without  a  musical  ear,  he  had  a  nice 
feeling  for  the  movement  of  a  poem,  and  was  fond  of  drawing  from 
his  retentive  memory  poetic  quotations  apt  to  the  occasion.  He 
was  a  diligent  student  of  mental  philosophy,  and  also  took  a 
lively  interest  in  the  progress  of  biological  science,  especially  in 
following  the  recent  generalizations  of  Darwin;  while  the  aston- 
ishing development  of  modern  research  in  tracking  the  history  of 
prehistoric  man  had  for  him  a  peculiar  fascination.  Yet  with  all 
his  learning,  reputation,  and  influence,  Henry  was  as  modest  as 
he  was  pure. 
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One  day,  on  opening  Henry^s  copy  of  Young's  '^  Lectures  on 
Natural  Philosophy/' — a  book  which  he  had  studied  more  than  any 
other  work  of  science, — I  read  on  the  fly-leaf,  written  by  his  own 
hand,  these  words : 

**  In  Nature's  Infinite  book  of  secrecy 
A  little  I  can  read. 

Shahupeare." 

And  did  he  not  read  a  little  ''in  Nature's  infinite  book  of  secrecy"? 
and  did  he  not  read  that  little  carefully  and  well?  May  we  all  read 
our  little  in  that  book  as  modestly  and  as  reverently  as  did  Joseph 
Henry. 
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A  MONUMENT  TO  JOSEPH  HEimY. 


In  the  Senate  of  the  United  States. 
Monday,  May  3,  1880. 

Mr,  MoRRFLL  (Seoator  from  Vermont)  asked,  and  by  unanimous 
consent  obtained,  leave  to  bring  in  the  following  bill  ;*  which  was 
read  t^vice  and  referred  to  tlio  €'omniittee  on  Public  Buildings  and 

Grounds : 

"A  Bill  for  the  erection  of  a  uiaDumeiit,  id  the  ciljr  of  WaahiDgton,  to  the  memory 
of  Jo^SPll  JlENRYr  late  Secretaty  of  the  SmithBoniMi  Infititutioo. 

"Be  it  enacted  bi^  the  Senate  and  IImi8e  of  ReprescntaMves  of  the 
United  *SWe«  of  America  in  Chngrem  aifsembled^  That  the  Regents 
of  the  Smithsonian  Institution  be  and  are  hereby  authorized  to  con- 
traet  with  W.  W.  Stoiy,  sculptor,  for  a  stivtue  in  bronze  of  Joseph 
Henry,  late  Sccretiiry  of  the  Sniithsonian  Institution,  to  be  erected 
upon  the  grounds  of  said  Institution ;  and  for  this  purpose,  and  for 
the  entire  expense  of  the  foundation  and  pedestal  of  the  monument, 
the  sum  of  fifteen  thousand  dollars  is  hereby  appropriated  out  of 
any  moneys  in  the  Treasury  not  otherwise  appropriated." 

Thursday,  May  6,  1880. 

Mr,  Morrill  reportetl  back  to  the  Senate  this  bill,  (S.  No.  1702^) 
with  the  title  amend«xl  so  as  to  read :  *'A  Bill  for  the  erection  of  a 
bronze  statue  of  Joseph  Henry,  late  Seeretary  of  the  Smithsonian 
Institution/' 


•Senate  bill  No.  iTCfi,  Forty-alxUi  Conffr«M,  Second  Beeslon. 
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In  the  Senate. 
Monday,  Maj  24,  1880, 

Mr,  MoRRiLi-.  '*  I  ask  the  Senator  from  Kentiickv  (Mr.  Beck) 
to  allow  me  to  ajdl  up  a  bill  that  ^^ill  receive  (I  have  no  doubt)  the 
unanimous  assent  of  the  Senate*  It  will  not  take  up  five  minutes ; 
and  a.H  the  bill  the  Senator  proposes  to  take  up  will  probably  ocjcupy 
all  the  morning,  I  ask  him  to  allow  me  to  get  up  the  bill  for  a 
monument  to  Joseph  Henry,  to  be  erected  in  the  Smithsonian 
grounds."  ' 

Mr.  Beck.     **  1  liope  I  shall  not  lu«e  my  place  by  giving  way/' 

The  President  pro  tempore,  (Senator  Allen  G.  Thurman,  of 
Ohio,)  "The  Senator  from  Vermont  asks  that  the  Senate  proceed 
to  the  consideration  of  the  bill  (Senate  No.  1702,)  for  the  erection 
of  a  monument,  in  the  city  of  Washington,  to  the  memory  of  Joseph 
Henry,  late  Secretary  of  the  Smithsonian  Institution.  Is  there 
objection  ?" 

Mr.  Y(x>ruees.  (Senator  from  Indiana,)  **  Let  the  bill  be  read 
for  information*" 

The  Chief  Clerk  read  the  bill  (Senate'No.  1702)  entitled  "A  Bill 
for  the  erection  of  a  monument,  in  the  city  of  Washington,  to  the 
memory  of  Joseph  Henry,  late  Secretary  of  the  Smithsonian 
Institution." 

The  President  pro  tempore,  "  Is  there  objection  to  proceeding 
to  the  consideration  of  this  bill  ? 

"  The  question  is  on  the  motion  to  proceed  to  the  consideration  of 
the  bill  named  by  the  Senator  from  Vermont,"  (Mr.  Morrill.) 

The  motion  was  agreed  to ;  and  the  Senate  (as  in  Committee  of 
the  Whole)  proceeded  to  consider  the  bill  (Senate  lHo.  1702)  for  the 
erection  of  a  rarjnument,  in  the  city  of  Washington,  to  the  memory 
of  Joseph  Henry,  late  Secretary  of  the  Smithsonian  Institution. 
It  authorizes  the  Regents  of  the  Smithsonian  Institution  to  contract 
with  W.  W.  Story,  sculptor,  for  a  statue  in  bronze  of  JoeEPH 
Henry,  late  Secretary  of  the  Smithsonian  Institution,  to  be  erected 
upon  the  grounds  of  that  institution  ;  and  appropriates  fifteen  thou- 
Baud  dollars  for  this  purpose,  and  for  the  entire  expense  of  the 
foundation  and  pedestal  of  the  monument. 
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Mr.  \  ouUHEES.  "Mr»  President,  I  am  opposed  to  lt»gislatiiig  a 
contract  into  any  one  man's  hantk  on  a  subject  where  eornpetition 
ought  to  take  place.  I  do  not  know  how  often  it  has  been  done 
heretofore,  but  in  cvGry  instance  where  it  has  been  done  it  is  wrong. 
A  work  of  this  kind  ought  to  be  open  to  competition.  Every  artist 
ought  to  l)e  allowed  to  compete  for  a  w^ork  of  this  character.  The 
Senator  from  Vermont  very  justly  reminds  me  that  Mr.  Story  is  an 
eminent  artist.  I  know  that.  There  are  other  eminent  artists  in 
the  country;  and  all  of  them  think  they  are.  Every  one  of  them 
desires  to  put  his  skill  on  exhibition,  and  it  is  his  right  to  do  so.  I 
think  that  the  bill  ought  to  l>e  amended  by  making  this  work  sub- 
ject to  competition,  rather  than  a  direct  contract  with  Mr*  Story/' 

Mr.  Morrill.  "I  hope  my  friend  from  Indiana  will  not  move 
any  amendment*  INIr.  Story  is  the  son  of  the  late  Chief-Justice 
Storj-,  and  is  one  of  the  most  eminent  artists  of  this  country  or  any 
other,  and  has  never  received  an  order  from  the  Government.  He 
is  eminent  in  very  many  other  respects  than  as  a  sculptor.  I  trust 
there  will  be  no  amendment  offered.  It  is  no  more  than  jiLstice  to 
the  very  eminent  men,- — the  living  as  well  os  the  dcml, —  to  both 
tlie  philosopher  to  whom  we  propose  to  erect  the  monument,  and  the 
artist  whom  it  is  proposed  to  employ;  and  the  sum  offered  is  a  very 
small  one  indeed." 

Mr.  VooRHEES.  "It  is  difficult  for  me  to  withstand  an  apjjeal 
or  request  preferred  by  the  Senator  from  Vermont,  but  I  am  satis- 
fied that  the  bill  ought  to  be  amended  Sf>  il^  to  allow  competition." 

Mr.  Morrill.    '*  I  hope  not/^ 

The  President  pro  tfnipore.  "Does  the  Senator  from  Indiana 
move  an  amendment  ?^' 

Mr.  VooRHEEs.     "I  have  not  done  so/' 

The  bill  was  reporte<l  to  the  Senate  without  amendment,  ordered 
to  be  engrossed  for  a  third  reading,  read  the  third  time,  and  piAsed. 

The  title  was  amended  so  as  to  read :  "A  Bill  for  the  erection  of 
a  bronze  statue  of  Joseph  Henry,  late  Secretary  of  the  Smith- 
sonian Institution/' 

33  ^^^^^^— 
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In  the  House  of  Representatives. 
Tuesday,  May  25,  1880. 

Mr.  Clymer.  (Member  from  Pennsylvania.)  "Mr.  Speaker, 
I  ask  unanimous  consent  to  take  from  the  Speaker's  table  the  bill 
(Senate  No.  1702)  and  put  the  same  upon  its  passage.'^ 

The  Speaker  pro  temporr.  (Mr.  J.  C.  S.  Blackburn.)  "  The 
Clerk  will  read  the  bill,  after  which  the  Chair  will  ask  for  objec- 
tions." 

The  Oerk  wad  the  bill  (Senate  No.  1702)  entitled  "A  bill  for 
the  erection  of  a  bronze  statue  of  Joseph  Henry,  late  Secretary  of 
the  Smithsonian  Institution." 

The  Speaker  j[)ro /<^iii/x>rf.  "Is  there  objection  to  the  present 
consideration  of  the  bill  ? 

"There  being  no  objection,  the  questicm  is  on  the  passage  of  the 
bill— Senate  No.  1702." 

The  bill  was  acconlingly  taken  from  the  Speaker's  table,  read 
three  several  times,  and  passed. 

The  following  is  the  Act  as  passed : 

[Public  Act*.  No.  71.] 

Ax  Act  for  the  ervolioQ  of  a  broni«  »utu^  of  J08KPH  Hbsirt,  late  Secretary  of  the 
StuithMMiian  Iiutitution. 

Be  it  enactett  6y  the  Senate  and  House  of  Representatives  of  the 
United  States  of  America  in  Couffress  assembled,  That  the  Regents 
of  the  SmithsiMiian  Institution  be  and  are  hereby  authorized  to  cou- 
tnu^t  with  W.  W.  Story,  SiHilptor,  for  a  statue  in  bronze  of  Joseph 
IIknry,  late  Stn^retan*  of  the  Smithsonian  Institution,  to  be  erected 
U{K>n  the  gnmuds  of  sjiid  Institution ;  and  for  this  purpose,  and  for 
the  entire  exjKni^n?  of  the  foumlation  and  pedestal  of  the  monument, 
the  sum  of  lit\een  thousand  dollars  is  hereby  appropriated  out  of 
any  monoj^s  in  the  Treasurj*  not  otherwise  appropriated. 

Approved  by  the  Prkjident,  June  1, 1880. 
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Fresnel,  Augustln,— experiments  by,  in  iSiM),  to  obtain  magneto-electricity. ifia 

Fresnel,  Tj.  (secretary  of  the  Light-House  Board  of  France),- -testimony  of,  to 

the  activity  of  tl>e  United  States  Light'HouHe  Board 909 

Funds  of  the  f^mlthsonian  Institution,— flourishing  condition  of . ,      4a 

Fimcnil  of  Joseph  Henry, ^ . _.      \\ 

Funeral  gemion  by  Rev.  Samuel  8.  Mitchell-,., .^ . .,. la 

Funeral  services  at  the  New  York  Avenue  Presbyterian  Church  of  Washington .      la 


Gale,  Dr.  L,  D,.  ai>KiBtu.nt  to  Professor  Morse  In  his  early  experiments  on  the 

electric  (clegmph _ . — ^_ ^^ 50,180 

Gale,  Dr,  L-  D  — letter  from,  to  Henry, on  the  telegraph  of  Morse. -  sm 

Gale,  l>r.  L.  r>— successful  application  by,  of  Henry's  discoveries,  to  the  tele- 
graph of  Mor^e --,„„,_,,,„ . -^ ^. 59.150.383,488 
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Gftlviwilc  bAttory  devised  by  VcilUi  In  l»W ^^ 

OalvaDlc  battery  modlflcid  by  Dr.  Hare  tti  l»i(J,  a«  n  "calori motor **,„ 
Gi^lvnntr  batt*?ry  inodlliod  by  Henry  in  1^56*  for  either  "quantity"  or  **inlett* 

8lty"  currents,, .-^— ^ . -       SM 

Oarflold,  Gen.  James  A.,  of  the  Houm  of  Bepre»entative«,  a  Refenl,— Addresi* 

by,  M  the  Memorial  Service* .  M 

Gdrflcld,  Gen.  James  A.,  of  the  Hoa«c  of  Representutives,  s  Regent,— retfoltitlonit 

olTerod  by,  at  meinlng  of  the  Regents ,.^ ..       30 

Garfltiltl,  Gen.  Jame«  A.,  of  the  House  of  RepresuntiktivM,  A  Regent,  aeleeted  by 

the  Regents  to  deliver  an  Addre«»  _-^._„ _. . -^. „     2» 

Goottie*s  lnti*llentual  awnlceulng  and  that  of  Henry,  compAr^Ml.^ W 

Govrtrntiient  of  thf^  United  States,— Henry's  services  to .  ^..^.     ...J^^^m^ 

Gray*  Prof.  Asa,  a  Re^nt,— Address  by.  at  the  Memorial  Borvlcca ,,   ,   ,     W 

Grwy,  Prof,  A»»,  a  Regent,  one  of  a  committee  appointed  by  the  Regent*  topre* 

psire  for  their  records  u  bk>grrapblcal  memoir  of  Joseph  Henry , 90 

Gruy«  Prof,  Afa,  a  Rf'gAit,  one  of  a  committ^  appointed  by  the  Regentc^  to  pre>> 

pareu  MemorioJ  Volume. .^-^ ^^.. , .„. , ^     Si 

Gray.  ProC  Asa,  a  R^en  t,  selected  by  the  Reicents  to  deliver  an  Addreea  at  the 

Memorial  Services ._. ^ . .^ .    2X^89 

Goyot,  ProL  Arnold^  a  pall-b^arer  at  the  fUner&l  of  Joseph  Henry ..^ ...      11 

Hall  of  the  House  of  Representatives  assigned  by  Resolution  of  Congresa,  fur 

the  holding  of  Memorial  Services „ «_ M 

Hall,  Prof.  James,— letter  oC  on  the  death  of  Henry 129 

Httll,  Prof*  James,— testimony  of,  to  Henry's  ciirly  maeiielic  telegraph— Ml 

Hamilton,  Col.  C.  8,— letter  ftxim,  to  the  Llgbt-House  Board,  on  lard  and  rape- 
Ham  It  n.  Hon.  Hannibal,  Senator,  a  Regentf— Address  oi;  at  the  Memorial  Serv- 
ices, (read  by  the  Vlc<y President) - _,_„„,„ — ,___ . — 4ft 

HAmlln,  Hon,  Hannibal,  Senator,  a  Regent,— resolution  presented  by,  la  the 

Senate,  to  participate  In  the  Memorial  Services , ^— a 

[  HainUn,  Hon.  Hannibal.  Senator,  a  Regent,  seleeted  by  the  RegeJite  to  deliver 

an  Address  at  the  Memorial  Services  ,-,..^_.-*^^ — .* .^^    ,   r,         ,,_  .      iS 


Hare,  I>r-  Robert,— calorl motor  galvonlo  battery  devised  by 

Heat-radiation,  comparative,  of  the  solar  spots. -...^. 
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Heat-nullatloo  detected  at  great  dletances  by  the  thermal  telescope. 

Heat-rodlatlon,— experlmeotH  on,  by  Henry  ,^-,,-_-_ . — , ___ 

Hendrle,  the  ancestral  name  of  the  Henry  ftLmily 

Henry  ua  a  Christian . ^ „.^^ l«,2l,aa,TS,lH,134,U7.aja 

Henry  us  a  dincoverer ,— — ,_^_— ^^**«, ^^— ._— ^. ,,*_*^_*^^„   4Xb 

Henry  as  a  financier — .^ -. ^ lit,At,iT 

Henry  as  a  teocher - .i^ ■^-^— ,     .    .  ,-  ■     t      M, IffT, gH) Ml 

Henry,— con trlbutloni  to  science  at  Washington  by ^  SI0 

Henry,— death  of^^- 
Henrj*,— education  of,- 


„,.„-^— .^^. ^7, 18*.  im,4Kt 

. ^_A4,fi«,i77,anii 

Henry  elected  professor  of  mathematirs  at  Albany  Aciidemy.^ 07, 130, 311, 443,  ITd 

Henry  elected  professor  of  physics  at  Princeton.. _ .^^_«l.Ul,3a«.4ai,44T 

Henry  elected  Secretary  of  the  Smithsonian  lnstltutloii,...66»l3:t.ltiO,lM,2T6.4Aa,4CNi 

Henry,— improvement  of  the  Light-House  service  by , —^ST, *(«,»$« 490, 4M 

Henry-  Independent  discoverer  of  magneto-electricity ^ fla6,UB|4fD 

Heury  inventor  of  the  electric  chronograph ____. lUS,  am,  8111^448 

Henry  Inventor  of  the  electro-magnetic  engine  _ 

Henry  Inventor  of  the  magnetic  telegraph 

Henry,— letter  from,  to  Rev*  8.  B.  Pod..  ^ 

Henry,— letter  from,  to  Prof  8.  F.  B.  Morse 

Henry.— letter  from,  to  Dr.  E.  Nott .  .^ 

Henry,— letter  from,  to  Mr,  J,  Patterson 

HentTt- ni&rriage  of ...- — -. — 
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UifhMloufte  lllninlnatlon,— Henry's  Invettlgatlons  In . 

LlKhl-IIoii8«  service  grejilly  Improvcfl  by  Henry 

IJ^Iitiiliiff-rfKls,  ob«-prvatlon»  <m , „_.„__«. 


Llj^htnlnK-rods  fiiLiKii»?.*.t*>il  for  U^legrnph  p>ole0 ^^ 

Lltjuiii  oihLi»iun  f{>uiul  U*  be  t^titial  to  solid  i-obeeloii- 
I^IM  nr  TTmiry  K  «<'lorittfic  [>upers 
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DngituUftlfU'milnatluii  by  slmaJtancouii  obncrvfttlons  on  met^oTB- 

lof  vuluuble  sciBfitlfle  papers  by  Are,  In  1866,  „„.._, 

Ijovcrliiij*  ProC  J oiicph,— obituary  memoir  of  Henry*  by . 


MoOiKb,  Rov*  Dr.  J.,  appointed  by  the  Hc^etitfl  to  ofTcr  Introdactory  prayer  at  tbo 

Mfmurial  Sc-rvices , ..^ 2ft 

I  McHi  'os,h_  Rov.  I>r.  J,— opening  prayer  by,  at  Memorial  Services  _ .,,, — _,., 39 

flivelc^itn,  Dr.  John,— necount  by,  of  Henry's  elect  loo  to  Princeton _,.loa,2a8 

FHiirtrnn.  Dr.  Jt>bn,  one  of  exeimtlve  coniiimlttee  appointed  by  the  Regenta  to 

rntiko  urmnftenienta  for  a  public  commemoration _, ..__.., .. 1,28 

iIat!U"an,  Dr.  .Jobu.  one  of  a  seleet  eommlttee  appointed  by  the  Regents  to  pre- 
pare a  biographical  sketeh  of  Henry ,, . . .     28 

Maclean,  Dr.  Job  n,— prayer  oflerod  by,  at  meotini^  of  tbc  Regents,  on  tb©  death 

ofJosopb  Henry ,_^..,„ _„— „ , — _,_— ^ 

Maclean^  Dr.  Jobn^— resolution  of  thanks  presented  by,  Rt  meeting  of  tbe 

Regents  _^..—-,.. ,-- „„__-^ ^ . . 

faeleaii,  Dr»  John,— resolution  presented  by,  ai  meeting  of  the  Regents,  rela- 
tive lo  preparation  of  a  Memorial  Volume.^ 
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Mngn<'t,  Henry's  Afbany^  of  T50  poutidn,  made  tn  18:W,  for  the  Awidemy-^ ^ 230 

Magnet.  Ht*nry'ei  jVeiu  Ilcnm,  of  'i;M(i  pounds,  mndo  In  11*31,  for  Yale  College,^ ,    23d 

Ma;:tit*f.,  Henry's  Princeton,  of  3,&00  pounds,  made  tn  183S,  Ibr  the  College  of 

Kr'W  Jersey  ..^ ..... ,. 244, 484 

Magnet,  Intensity,  for  aeting  at  a  distance,  made  hy  Henry  In  IKlo 22^,227,4^ 

Ma^netle  expanitlon  of  Iron  tested  by  Henry- , ,.„,    329 

Bfai^netlc  neM»dle  by  fimlvanlBm,  llrst  produced  by  Arago . ..^^ Sil3,479 

Mai?netie  telfRruph  first  made  possible  by  Henry -_„„.„^ .. 93,225,480 

Mai^uetlc  tf^le^raph  Invented  by  Henry ,, ^.. 8i&,  131,149, 228*3^,487 

Magnetism,  by  menns  of  a  ga.lvnnlc  eurrent,  flr^it  i!evelope<l  by  Arayo..-^ 2121,479 

Magnetism,  terrestrial,— otwiervatlons  by  Henry  on  the  Intensity  of..,.^ ^2&«.44fi 

MagnellKln^  "  bobbin  '*  first  devised  by  Henry - — — _^ __.».    217 

Ma^eto-eleetrlelty  tVrst  attempted  by  Fresnel  In  189R_ 


MaffneU>electrielty  first  discovered  by  Faraday  In  IRHl <^^-_„,-„_234,44« 

Magneto-electricity  Independently  dlscovertHi  by  Henry  early  in  1832-($l,23&,44tS  4110,493 

Marriage  of  Joseph  Henry  to  Miss  Alexander .„__ ,  , <il,2^]8 

Mathemaitcs,— attain  men  Is  of  Henrj'  in ^208,443 

Mathematics,— Henry,  profe^Hor  of,  at  Albans'  Academy &7, 130, 211 

Mends,  Dr.  O  — account  by,  of  Henry's  early  cxperlmenta.    J75 

Meads,  Dr.  O,— memorial  minute  by,  on  tbe  death  of  Henry __-_  ,^^.„__    lao 

MtAds,  Dr,  O,— testimony  of,  to  Henry's  exirly  magnetic  telegraph™—— ^.131,380 

Medal,  Copley,  propo*ifd  for  Henry,  by  Faruday  and  Wheatstone ,— 508 


Memorial  minute  for  the  Albany  Institute,  by  Dr.  Orlando  Meads ^ 130 

Memorial  BervlccH  nppolnted  by  CouKress,  to  be  held  In  the  Hall  of  tlie  House  of 

Represenkitlves,  United  States  OipitoL ........ ^_-_  37 

Merofirlal  Services  at  the CapHol,— arrangements  for ^,........ .,_ 29 

MemorUil  Services  at  the  Capltnl,  held  on  the  evening  of  January  10, 1879. ..  2,38 

Mf'morbil  irlhuie  to  A*  Dalltis  Bache,  by  Henry .  ^ „ 330 

Meniorbil  Volume  in  honor  of  Joseph  Henry,  dlrect>ed  by  the  Hegenta 31 

Memorial  Vuhime  In  honor  of  Joseph  Henj7,— the  printing  of  15,000  copies  of, 

orderfxl  by  t'ongresB-.,.. = «_ _^_, 4 

Menif»ir  ol  Hf'ury  by  Prof  Henry  C,  ComcroD-^-.,^...  - ... .^.„^„„^ IW 

Memoir  ijf  Hrury  by  Rev.  Samuel  H.  Dod ^^^.^ -.«.«^_  ISI 

Meujolr  of  Henry  by  Pruf.  A84i  Gray  ., ^___^ .. «_.___  est 


/-    -.  >    :  ,i— r^    /    rr  """gum  mi    i  i  mi'  J    li  f  i  ■  inr 227,430. 

.    -^  .--    -.jwVr,  -     n^^'aCl^Klfla  li:  TT  H^LST 309,319,421, 

".->•"    '-    '        .--»r,./-«.     .^3|;«nrT'*  ^^UUf^yC^A 'SC . 

* -^.   /.     /*->       /-.r  »  i4»9iir-3n«v!: '^  "A^  p67il«al 

"'y.:    j'^t.^r:     f   .i^  »Tr  •^irfr^ndUl  I.-jHCi-tsSkw.  pTOpOSed  bj  HeoiT 275,399,433, 

V^      ^:  rr^  '/•».•/•? r^a.  i,«*»n*nf^.  4.»<wv«red  by  Henry 255,396, 

y-..  .'y*a^*''*  *r   ^>  *,.'.**3fc*  '>^  /'>WT*  n«ory 

;'4'"-    ♦'/-*  -z'  t'^*-*^'.  fl^-Ttrr.^,,  54,177. 

;'♦">''   ;/*  r"^*>  ♦  '  f.tiirrfiHu  of  «'X*v'tjtIy«  cr^mmlttco  of  the  Board  of  Regents,  to 

t/.  *•/  'y0tAt,'/i  m*'fii»  for  H  puhlif  rommcmomtlon l 

;'»^r '  f   tff  f'  ♦'  f.  '//#'■  '/f  i»  fommUUin  ApfMilntod  by  the  Regrente.  to airange  the 

ffift*ftt\  t^fftnotil*^  iff  ,tfm«*ph  Henry l»J 
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Memoir  of  Henrj'  by  Prof.  Joseph  Loverln^ .^^^^. 

Memoir  of  Henry  by  Prof.  Alfred  M.  Mayer 

Memoir  of  Henr>'  by  Dr.  Orlando  MeadA _«^«^ 

Memoir  of  Heurj-  by  Prof,  Simon  Newcorab 

Memoir  of  Henry  by  William  B,  Taylor ,„_^ , 

Memoir  of  Ilenrj'  ^y  T>r.  Jamea  C.  Welling 

Memoir  of  Henry  directed  by  resolation  of  the  Rei;eiit«  . 
Metals,— capillarity  of,  observed- 


Meteoric  determlDB,tlon  of  lonffitude,  by  Henry,  BAche,  and  others 271 

Met€rorologicnl  obftervationa  for  llie  country,  inaugurated  by  Henry 287, 49$,  463 

Meteorologrlcal  work  of  Henry ,^. „„ 212, 267,  SM 

Mitch  ell.  Rev.  Bamuel  S.—  Funeral  Address  by -    -     _, 15 

Moleeular  constitution  of  matter,  hypothetis  of„^ .  20e 

MoIPb  ** quantity''  elect ro-nmg:net compured  with  Henry's - 220 

Monument  to  Henry,— proceedlogB  In  ConsnreB«  regarding—-^-,     ..  ^,^^ ^, 611 

Morrill.  Hon.  J. S,— Bill  presented  by.  In  the  U.S. Senate  for  erecting  a  statue  of 

Henry  .__ ..__„,„._ „„.„.,„ _^ 6U 

Morse,  Prof  8.  F.  B. —  experiments  of,  in  electric  telej^raphy ,  „„— AOvldO^SSl 

Morse,  Prof,  B,  K  B.—  Hen ry  s  encoura^ng  letter  to ._—. .^ 384 

Mother  of  Joseph  Henr>^ . _— _^, >^.-„.,„ .^ 54 

Motive  powers  dfflcrlmlnated  and  classified ^^.^^ __, 273 

143, 230, 44& 


Motor,  elcctro-magnctio,  first  devised  by  Henry 

Miiltlplfr<:oll  magnet  of  Henry ._,... .,. ^„-,^ __Bd, 218, 220, 390,^44, 4fi4 

MuJtlple-eoil  magnet  of  Henry,  employed  by  Faraday , ,. 322,230^300 

MuBeum,  beyond  the  capacity  of  the  Smithsonian  building ,..       419 

Museiim,—  etfortH  of  Henrj^  to  detaeh,  fram  the  Smlthi»onlan  Infitltutloti 8Sa 

Museum,  National,  supported  by  the  Government ,_. ,^    #00 


National  Government,— flerviees  of  Henry  to . ^ ,_^ 

National  Mu&eum»— oflbrts  bj^  Henrj-  to  obtain  the  establish mont  of... 

Natural  selection,— view*  cif  Henry  on — „,. __ 

Neweomb,  Prof.  Simon,— bioj^nphlcat  memoir  of  Henry  by 


.188,316 


Newcomb,  Prof.  Simon,  a  pall-bearer  at  the  funeral  of  Joseph  Henry ^_ 11 

New  York  State,— survey  of  a  Ktate  road  through,  by  Henry  In  l«2e J>?,  Ifi3, 210, 428 

New  York  State»— topographical  elevations  of,  by  Henry  In  1829 270,444 

Nott,  Dr.  E.—  letter  to,  from  Henry., _. . _^ 4g» 


Obituary  memoir  of  Joseph  Henry,  by  Prof  Joiteph  Lovertng^ 
Observations  on  the  comparative  heat  of  the  solar  spots 


10, 431, 44a.  502 

26«,446 
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Observations  on  the  earth's  rnagnetlc  intensity  at  Albany, 

Observatories  for  physical,  magnetlcal,  and  chemical  research^-„„ 

Oerhted'R  unnouneenienl  of  the  re-actlon  between  a  galvanic  current  and  the 

magnetic  needle . ^_„,„„._„„ — ,.. — — 7t,tl3,4TT 

Ofllclal  correspondence  of  the  Smithsonian  Institution « -      aoi 

Ohm  the  first  to  announce  the  law  of  galvanic  currents  in  1887 ___2a7,«30 

Ohm,— the  papers  of,  ftrst  published  In  Englltih  In  1841 „.* 127,490 

Ohm,— the  theory  of,  for  years  universally  neglected .^„^ . _22fr,  430, 48d 

Oils  for  Illumination,— Investigation  of,  by  Henry „,309, 319, 421, 502 

Organic  dynamics,—  Henry's  conception  of. . . .*_„„    335 

Organic  *'  force''  but  a  department  of  the  physical , -, . 273 


Organization  of  the  SmlthKonlan  Institution,  proposed  by  Henry _ 
Oiicillatlon  of  electrical  discharge,  discovered  by  Henry 

Pall-bearers  at  the  funeral  of  Joseph  Henry . , — _ . 

Parentage  of  Joseph  Henry _.„.^ _ — — _... 


[75,390,433,456 
255,396^4111 


„__ . .. 11 

_..- . 64,  ITT,  442 

Parker,  Dr.  Peter,  chalrmnn  of  exeeutlve  committee  of  the  Board  of  Regents,  to 

make  arn^ngement^  for  a  public  commemoration 1,28 

Parker,  Dr,  Peter,  one  of  a  committee  appointed  by  the  Regents,  to  arrange  tho 
flineral  eeremonles  of  Joseph  Henry , 10,11 
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Fu-ker.  Dr.  Peter,  one  of  ft  eomraltt^w  otvpotnled  by  the  Begeata.  to  prttpmre  m 

Memorlul  Volpm© . 

Parker,  Dr.  Feicr,—  Remarks  by,  before  tbe  Repeats  on  the  cfaamcier  of  Joseph 

Henry ^-  — ^^ 

Parker,  Br.  Peter,— report  by,  of  armngemenu  made  for  a  pnblla  oomiiLemo 

ratton ._ ^_^-_^ «,.,^„^ — „_ — _ — . __ 

Pattenon,  Carlile  P.,  a  pall-beftror  at  the  funeral  erf"  Joseph  Henry.^- >,— 

pRtter«on.  Jo»^h,  n  pall-boarer  at  the  fUneral  of  Joseph  Henry _ 

PcUier,—  dlscUHslon  by,  of  iho  terniH  electric  ** quantity  "  and  ** intensity  " 

,  Peltier,— eulogistic  trilmte  to,  by  Henry —^ .         

er«onul  appearance  of  Joseph  Henry^ 


philosophical  Hoeiety  of  Washln^ton,^ active  Intervjst  of  Henry  In  of:8;anixUt^ 
and  mAlntrtlninK . 
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Philosophical  8octety  of  Wash Ingtoa, ^appointment  by,  of  Ylee>presldenta 
WelUng  and  Taylor  to  deliver  addreftses  at  a  roemorliil  senrlee  on  OeL  2R.  1B7«    127 

Philosophical  *ioclcty  of  Washington,—  Address  before,  by  Dr.  J.  C.  WelUng 177 

Philosophical  Society  of  Washington,—  Address  before,  by  W.  B.  Taylor  .„ tOfr 

Philosophical  Society  of  Washington,— memorial  prooecdlngs  of,  on  May  U  and 

Oct 26, 1H78 , -   .      .        .  -,..    126,177 

Phot phorescence,— original  observaUons  on,  by  Henry ^ 


Poe,  den.  Orlando  M..  a  pall-bearer  at  the  faneral  of  Joseph  Henry ,,     11 

Poetry,— Henry's  ftjtidiiesa  for . ,^_ iflrt^gmff^saa.ficirr 

Pupe, Frank  L.— appreciative eult^gy  of  Henry,  by „  ,  ,„.,..- .-^    485 

Porter,  Pr^ldcnt  Noah,  one  of  a  i-ommltteo  appointed  by  the  Begents,  to  pre- 
pare a  biographical  sketch  of  Henry , 28 

Porter,  Presldfnt  Noah,— report  by,  to  the  Regents  on  the  selection  of  memorial 

biographer  of  Henry .^^. _, , - __..__, 

Portrait  of  JtwseiJh  Hcnrj',— Joint  resolatlon  of  Congress  to  engrave  and  print, 

for  iho  MemnrliU  Volume , ,_, ,_, 

PntiUlet,— introduction  by,  of  Henry's  "iK^bbln**  collmagnetlntoPranceJn  1833 
Prayer  at  concl  UK Um  of  Memorlwl  Hi-nices  at  the  Capitol,  by  Rev.  Dr.  Sunderland 
Prayer  at  Funeral  Her  vices,  by  Hev.CbarJe-s  Hodge  . 


SO 
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Prayer  at  Memorfal  Hervlces  at  the  CikpUol  by  Rev.  Dr,  James  McCosh... 3I» 

Presidency  of  College  of  New  Jersey  at  Princeton,  proposed  to  Henry, lM,27f> 

lYcsldency  of  National  Academy  of  Sciences,  conferred  on  Henry ^330,430,441 

Princeton, — College  of  New  Jersey  at,  Henry  professor  of  physics  in-Gl«  131, 23»,  431, 447 

Princeton  electromagnet  of  3,.VKi  pounds  made  by  Henry  In  i«i«  244,484 

Princeton  Memorial,  of  May  10, 187A- ,„. . . 65*,  JUO,  ie« 

Princeton,— Presidency  of  the  colle;?e  at,  offered  to  Hi»iiry_ ti>4,g79 

Printing  of  15,t»U0  copies  of  a  Memorial  Volume  ordered  by  Congrcss^^^ ^__,-       4 
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Renwlek,  Prof.  James,— obBervatlona  on  terrestrial  magnetism  for,  by  Henry. SSH, 446 
Report  of  Xav^il  Secretary'  on  Henry's  serv lees  to  the  Llght-Honse  Elstablisbmen t   31ft 
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Self-induction  in  a  long  electrical  wire,  discovered  by  Henry 237, 2:)^0. 3^,447,483 

Sermon,  Fimeral,  by  Rev.  Bamticl  B.  Mitchell,  at  the  New  York  Avenue  Pre*- 
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Sherman,  Gene  ml  William  T.»  a  Regent,  one  of  executive  committer  of  Boitrd 

of  Regents  toarmnge  a  public  commemonitlon,^ .^ , ^^ ^^.__  1,8S 
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Speculation!?  on  the  conatllutlon  of  matter , SUA 

SpofTord,  A.  R.—  remarks  of* on  the  Smithsonian  library 417 
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W heat 8 tone" B  chronoseoiwa  compared  with  Henry *s  chronofljaph — ., _    t0>8 

Will  of  JameftBmlthson.— the  purport  of ._ , fi7, 185, 3»», 433, 440 

Withers,  Hon.  Robert  E.,  Senator,  a  Regent,— Address  by,  at  the  Memorial 
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